AD-A240 218

AR AD
|

Technical Note 1-91

MARKSMANSHIP AIMING AND TRACKING
ANALYSIS SYSTEM

‘ T ECTE )
S SEP111991 % [

James P. Torre Jr.
Joel T. Kalb
US Army Human Engineering Laboratory

Jeffery L. Maxey
Sander Reinhartz
Gene K. Cuccarese
Advanced Technology, Incorporated

June 1991
AMCMS Code 61110274A0011

Approved for public release;
distribution is unlimited.

U.S. ARMY HUMAN ENGINEERING LABORATORY
Aberdeen Proving Ground, Maryland

91-10218
i o4 . 028 A IRTRRVATE R




®Disk operating system (DOS) 1s a registered trademark of Microsoft
Corporation.

®Quick BASIC is a registered trademark of Microsoft Corporation.

Destroy this report when no longer needed.
Do not return it to the originator.

The findings of this report are not to be construed as an official Department
of the Army position unless so designated by other authorized documents.

UJse of trade names in this report does not constitute an official enaorsement
or approval of the use of such comniercia! products.



PAGES

~ ARE
MISSING
 IN

- ORIGINAL
DOCUMENT



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE

: P - | Form Approved
REPORT DOCUMENTATION PAGE o o 168
o REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
Unclassified
2a SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBU AVAILABILITY
[ 25, DECLASSIFICATION'DOWNGRADING SCHEDULE Approved for public release:
distribution is unlimited.
. o T P T T Y Y I Yy T e
| 4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
Technical Note 1-91
6a. NAME OF PERFORMING ORGANIZATIO 60, OFFICE SYMBOL | 7a. NAME OF ITORING IZATI
: (H applicabla)
Human Engineering Laboratory SLCHE
6¢. ADDRESS (City, State, and 2IP Code) 7b. ADDRESS (City. State, and ZIP Code)

Aberdeen Proving Ground, MD 21005-5001

82 NAME OF FURDING A PONCORING 8b. iICE 9. PROCUREMENT iINSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (1 spplcable)
8c. ADDRESS (Cry, State, and 2IP Cods) 10. SOURCE OF FUNDING NUMBERS
[PROGRAM PROJECT TAS WORK UNIT
ELEMENT NO. NO. NO. ACCESSION NO.
6.11.02 1L161102B74

R 11. TITLE (Inciude Secunty Chassiication)

Marksmanship Aiming and Tracking Analysis System

I 12, PERSONAL AUTHOR(S) I
Torre, James P. Jr.: Kalb, Joel; Maxey, Jeffery L.; Reinhartz., Sander: Cuccarese; Gene K.

PE OF REPORT 13b. TIME COVERED 14, DATE OF KEPORT (Year, Month, Day) 15. PAGE COUNT

: FROM TO 1991, June 1i8
i 16. SUPPLEMENTARY NOTATION
17. COSATI CODES 18. SUBJECT TERMS (Continue on rewrse if necaessary and identdy by block number)
FIELD GROUP SUB-GROUP M16Al rifle tracking data
aim error analysis quantitative model
12 8‘; hit probability marksmanship gunnery
12

‘ 19. ABSTRACT (Conlinue on reverse if necessary and identily by Xock number)

Scientists from the U.S. Army Project Manager for Training Devices (PM TRADE), the U.S.
Army Human Engineering lLaboratory (HEL), and Advanced Technology, Incorporated (ATI) worked
together to design and implement a computer program to develop a data base for
understanding M16Al rifle aiming and tracking. This program was designed to run on an IBM
PC-AT compatible computer. Several studies using this program examined aiming error as a
function of firing position, practice, apparent target size, trigger activation, rifle
noise, ballistics, muzzle deflection, target angular rate, and target engagement time. The
goal of these aiming error studies was to integrate the aiming and tracking data into a
quantitative model of performance.

b 20. DISTPIBUTION/AVAILABILITY OF ABSTRACT 121, ARSTRACT SCZURITY CLASSIFICATION
) 0O uncuassier NuMITED [ SAME AS RPT. O oTic USERS! Unclassified
22. NAME OF RES. IBLE INDIVIDUAL 225, TELEPHONE (Include Area Code)

Technical Reports Office (301) 278-4478

22¢c. OFFICE SYMBOL
SLCHE-SS-TSB

"SECURITY CLASSIFICATION OF THIS PAGE
UNCLASSIFI1ED

'DD Form 1473, JUN 86 T Provious oaitons are 0bsolBs.




Continuation

17. 19 10
23 02




AMCMS Code 61110274A0011 Technical Note 1-91

MARKSMANSHIP AIMING AND TRACKING
ANALYSIS SYSTEM

James P. Torre Jr.
Joel T. Kalb
US Army Human Engineering Laboratory

Jeffery L. Maxey

Accesion For

Sander Reinhartz e e
Gene K. Cuccarese NBEELC
Hie tng L
Advanced Technology, Incorporated U. aniou..ced o
Justiheation N
By .
June 1991 Dist ibution/
Availaiint,y Cortos
. Avail uw.fj‘or—-
Dist Special

APPROVED:
A-l

Approved for public release;
distribution is unlimited.

U.S. ARMY HUMAN ENGINEERING LABORATORY
Aberdeen Proving Ground, Maryland 21005-5001




PREFACE

The Marksmanship Aiming and Tracking Analysis System (MATAS) described
in this report was developed jointly by the U.S. Army Human Engineering
Laboratory (HEL), Advanced Technology, Incorporated (ATI), and the U.S. Army
Project Manager for Training Devices (PM TRADE).

Mr. Jeffery L. Maxey, ATI, and Mr. James P. Torre, Jr., HEL, defined the
overall system design for MATAS. In addition, Mr. Maxey provided detailed
system design guidance for the parazmeter and graphic analysis modules. Dr.
Joel Kalb, HEL, developed a preliminary version of the parameter analysis
module and provided the code that formed the core for this mcdule. Dr. Kalb
and Mr. Samuel Wansack, HEL, provided valuable comments about improvements in
preliminary versions of the system. Mr. Admiral S. Piper, PM TRADE, provided
management and administrative support for MATAS development.

Mr. Sander Reinhartz, ATI, developed the code for system modules to
include modifying and elaborating on Dr. Kalb's code for the parameter
analysis module and completely developing the code for the graphic analysis
module. Mr. Reinhartz also assisted in developing the guidance for using
MATAS. Mr. Gene K. Cuccarese, ATI, had primary responsibility for developing
the MATAS user guidance.
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MARKSMANSHIP AIMING AND TRACKING ANALYSIS SYSTEM

INTRODUCTION

Background

The U.S. Army Project Manager for Training Devices (PM TRADE), the U.S.
Army Human Engineering Laboratory (HEL), and Advanced Technology, Incorporated
(ATI) are jointly supporting the artificial intelligence direct fira weapons
research test bed (TB). The TB ir turn supports a reseasch program having two
main objectives. The first is to determine how to design expert systems to
perform teaching roles now performed by humans. The second i3 to acquire
through a program of experimental studies the basic knowledge needed to design
cost-efficient training systems for future line-of-sight direct fire weapons.

To develop the knowledge necessary to achieve these objectives, the TB
has been configured around a flexible, versatile simulation of the M16Al
rifle. This simulation is capable of manipulating training system variables
associated with rifle marksmanship tasks (e.g., zeroing the rifle, self-paced
slow fire, and field firing). This is the basic research tool for the TB
program. It provides a well-controlled environment in which to collect data
reflecting the processes vunderlying direct fire marksmanship and gunnery
(e.g., aiming and trecking accuracy and precision),.

Scientists from PM TRADE, HEL, and ATI have worked together to design
and implement a series TB of aiming error studies (AES) tc develop a data base
for understanding M16Al rifle aiming and tracking. These studies consist of
five related experiments:

Phase I and I-B: Examine aim error as a function of firing
position and practice.

Phase I1: Examine &8im error as a function of apparent target
size, firing position, and practice,

Phase 111: Examine aim error as a function of trigger activation,
firing position, practice, rifle noise, and muzzle deflection.

Phase IV: Examine aim error as a function of target angular rate,
firing position, and practice.

Phase V: Examine aim error as a function of target engagement
time, apparent target size, target angular rate, rifle ncise, and muzzle
deflection,

Each successive study phase incorporates aiming and tracking skills
practiced in previous phases. The same subjects participated in Phases I and
II, Phases I-B and III, and Phases IV and Vv, though senarate sets of subjects
participated in each pair of experiments.

The goal of the AES series of experiments is to integrate the aiming and
tracking data into a8 quantitative model of performance.




Data collection for all AES phases is complete. Data analysis is
complete and letter reports have been publirhed for Phases 1, 1-B, and 1I
(Maxey, Torre, Cuddeback, Cuccarese, & Reinhartz, 1986: Cuddeback, Cuccarese,
Maxey, Torre, & Reinhartz, 1987: Maxey, et al., 1986). Analysis is under way
for the three remaining phases (i.e., Phases 111, IV, and V). Final summary
reports, focusing separately on aiming and tracking findings., will be
published in the future.

Marksmanship Aiming and Tracking Analysis System

The Marksmanship Aiming and Tracking Analysis System (MATAS) is a
software tool which allows analysts to manipulate and study the functional
relationship between aiming and tracking performance and target, battlefield,
and human factors parameters. The quantitative model that drives MATAS is
designed to employ data generated by AES Phases I and II. This data base will
be augmented as additional AES data summaries are analyzed and interpreted.

The remainder of this report consists of a user manual. It is designed
to familiarize analysts with MATAS' capabilities and operation procedures.
This information is structured in the fecllowing manner:

Section Il1: Capabilities Overview
Section IT11: Equipment Requirements and Installation Procedur=2
Sectioa 1V: System Functions

Documentation is provided 1n Appendices A, B, and C. Apperd.. A

provides a flow chart of MATAS architecture, Appendix B contains a listi-g »f

MATAS code, and Appendix C provides a listing ¢f aii system files requi -1 ¢»
install and execute MATAS.

CAPABILITIES OVERVIEW

MATAS is an analytical tool designed to wid direct fi:. weapon designers

and researchers. The primary function of MATAS <3 to allcow the analyst to
assess the impact of a variety of weapon systewv ine harvlefield factors on
aiming and tracking performance. By maniprlating the wale of a single

parameter or a set of parameters, the analyst car ¢ystemuiizaliy study the
effect of these changes on the probability of hittinyg a ~arget.

MATAS is configured for several weapon system and ‘aryel arrangements:

M16A1 Rifle - M193 and MB5S5 projectiles. Both projectiles can
engage E-silhouette, F-silhouette, or tank (front and side view) targets.

AT-4 Round - the AT-4 round canr alsc engage E-silhouette, F-
silhouette, and tark (front and side view) targets.




Target height is adjustable Height adjustments range from 1 through 10

meters (m) for all target types. When height 13 adjusted, other target
dimensions are adjusted proportionally.

MATAS updates system parameters dynamically. When a parameter value is
changed, MATAS adjusts related parameters accoerdingly. For inatance, if the
affected target is changed from an E- to an F-silhouette, MATAS updates the
target dimensions and recalculates hit probability. Also at this tima, MATAS
Tecalculates any othe:s model parameters influenced by the parametar being
Changed. Through this process, the analyst can study how hit probability and
the parameters affecting hit probability vary with specific parameter changes.

MATAS calculates hit probability using the single shot hit probability
model described by U.S. Army Develcopment and Readiness Command (1977). Figure
1l provides a bhrief summary of this model. This model assunes that the round-
to-round delivery standard deviation is the same for x and y coordinates.

The probability of hittin, a target is obtained from

-~ -8

oty = (iseawe) || expi- o+ Y Qe dady

or, in so-cs8lled standard form,

- [“.V,:;‘ cxp\—r’,’:‘d-l] [.l,’vli_l"

8.0 -0

abde

exw-\",’2)dv}

in which,

piri = hat probability
a = sermilength of @ rectangular target
b = semiwidih of a rectangular target
1 = random vanable acscnbing a achvers vanation
v & random vanabic descnbing 3 gelivery vanation
e ® one firecuanal round-to-round deliverv standard deviation for the case

a, =g, =0

Figure 1. Single shot hit probability model.

MATAS 1s divided intc twe basic modules:

Parameter analysis (PA)
Graphic analysis (GA)




These modiiles perform similar functions but differ in their focus. Both
modules allow the analyst to manipulate parametera as followa:

Projectile type

Target type and height
Aim adjustmonts
Crossdrift speed

Aim error

Target range (PA only)
Hit probability (PA only)
Target speed

The PA module focuses on the individual parameters that impact the
outcome of the tiring process. Results are summarized both tabularly and
qgraphically for a siugle target and specific range. MATAS provides a hit
probability estimate given user-defined target characteristics, battlefield
parameters, and aim error. Additionally, the analyst can input a desired hit
probability, and the PA rodule estimates the aim error required to achieve the
probability. Once parameter values have been set, the analyst can graph the
results. The PA module presenta results for a specified *arget and range with
40%, 86%, and 99% round impact citcles (see Figuie ).
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Figure 2. Parameter analysis hit probability graph.
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The GA module primarily focuses on the relationship between aim error
and hit probability as a function cf targct range. Only those parameters that
are independent of target range are manipulated in the GA module. In the GA
module, the analyst can graph as mrany as threc hit probability curves
reflecting different aim error values (see Figure 3). MATAS uses the
parameters existing at the time the GA module is exercised to develop the
theoret.cal curves. Addicionally, the analyst can enter a set of empirical
hit probability data and aim error values to produce a curve to compare to the
theoretical curve(s) .

C(URVEL = 1.88mils CURVE2: 2.804ils  CURVE 3 = 3.00 wils
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Figure 3. Hit probability for cdiffereit aiming errors.

EQUIPMENT REQUIREMENTS AND INSTALLATION

The minimum eguipment and syste.n capabilities required to run MATAS
include the follosing:

IBM-compatible personal computer (PC)
640K ram

Celor monitor

Color graphics adapter (CGA) card

One 5-1/4-inch floppy draive

Version 3.1 disk operating system (DOS®)




The most desirable equipment and system configuration is as follows:

IBM-compatible PC

Color monitor

Hard disk

Extended graphics adaopter (EGA) card
640K ram

Epson FX or IBM grarhics printer
Math coprocessor

System Setup

MATAS is written in Quick BASIC®, Version 3.0. An IBM PC/AT computer
was used to develop the system. Appendix A contains a flow chart of MATAS
architecture. Appendix B contains a complete listing of MATAS code. The PC
system used to develop MATAS include the following:

20-megabyte hard disk
640K ram

Math coprocessor

CGA card

It is important to establish system configuration before beginning.
MATAS execution time is slower without a math coprocessor. CGA screen
displavs are in Dblack and white and can be output to an Epson F¥ or IBM
graphics printer by entering <SHIFT> <PRINT SCREEN>. EGA screen displays are
in color but cannot be output to a printer.

Four versions of MATAS were developed to be compatible with most PC
systems. Each stand-alone version of MATAS resides on a £-1/4-inch floppy
disk. Each disk contains DOS, MATAS, required data files, and batch commands
(see Appendix C). The batch files allow the analyst to run MATAS or install
the system onto a hard disk drive from which it can then be run,

Installation

Choose the diskette that corresponds to the hardware configuration of
the computer system on which MATAS will reside:

CGA with math coprocessor - Disk 1
EGA with math coprocessor - Disk 2
CGA without math coprocessor - Disk 3
EGA without math coprocessor - Disk 4

Floppy Disk Drive System
To execute MATAS on a floppy drive system, load the appropriate

disk in Drive A and boot the computer. A batrch file (AUTOEXEC.BAT) will
automatically execute MATAS.




Hard Disk Drive System

After the boot process is complete, load the appropriate disk in
Drive A. To install MATAS on the hard drive, enter the command "A:INSTALL."
The batch file INSTALL.BAT creates a directory called C:\MATAS into which all
required MATAS files are copied. MATAS must be executed from the MATAS
directory. Change the directory to C:\MATAS with the command “"CD\MATAS."
Once in this directory, the system can be executed by entcering "MATAS."

SYSTEM FUNCTIONS

The following system functions will familiarize the analyst with MATAS
capabilities. By working through the following examples, the analyst will
gain an understanding of PA and GA aim error component functions. Figure 4
shows the boot-up display which controls ertry into the two MATAS modules.
The module menu allows the analyst to enter either module or exit the system.

Select Model Option

Parapeter Analysis vvvvvvivenns |
Grgghxc Analys1s vvovuvvvnionis
ou! o'l $EVO RO BRINORLE: RSO

Inter -} 71

Figure 4. MATAS module menu.

Select option 1 to exercise the PA module and display the PA main menu.
The display should match the display shown in Figure 5.

This menu is divided into three sections. The first section defines
projectile and target characteristics; the second section defines battlefield
conditions, aim error, and hit probability; and tHe third section lists the
functions that can be used to change system parametérs.

Parameter Analysis Hit Probability Estimation

When MATAS is initialized, the PA parameter values are set to the
default values presented in Figure 5. Suppose the znalyst had the task of
estimating hit probability given the following parameter changes:

M855 projectile

+3.0 meters/sec crossdrift

150-meter target range

+2.0 meters/sec target speed ,
2.10 mils aim error



PARAMETER ANALYSIS

Progjectile Type 93 Target Type E Silhouette
Initial Fitch tngle  1.66 wils

Flight Time 8.3 s Target '

Inpact Velocity 663.49 /s Dimensions Hglgth 1,80 n

X - Inpact Point 8.00 w Hidth 8,49 »

¥ - Inpact Foint 0.00 » Area  0.42 sy
Battlefield Conditions

Battlesj?ht 250.08 » X - Aim fdjustwent  0.08
Crossdrift 0.08 w's ¥ - Aim Adjustnent  0.08 n
[anget Range 250.60 w Riw Erpor 1.80 wils
Target Speed .66 w/s Hit Probability 0.%9

Select Function(s)

Ll L L T L L Y Y,

1 - Projectile Type/Battlesight 4 - Target Range/Speed 7 - Adjust X/¢ Ain

g - Crossdrift Speed 3 - Aim Ervor § - Grg¥h Results
3 - Target Characteristics b - Hit Probability 9 - Qi
Enter -} 7 §
Figure 5. Parameter analysis main menu,

Select function 1, and change projectile type to an M855 round.

Curcent Projectile Type M193
H193 P!‘O\iectile (AN Y RN NN ] 1
K83Y Progectile vivvviiiiiniiins 2
AT-4 Progectile ...oovvvviiinn, 3

Enter (cr) To Keep Current Projectile Type

O» Enter New Progectile Type

Enter --3 7 28

On the display that follows, do not adjust the battlesight range. Enter
a carriage return <cr> to bypass the battlesight range display, and return to
the PA main menu.

Cupneni Battiesight Range 250 w
Enter (cr) To Keep Curvent Value
Or Entep New Battlesight Range

Enter ~-) 72 §




Compare the updated parameter values to those in Figure 5. The analyst

can assess the impact of each change on other parameters after returning to
the PA main menu.

Select function 2, and input a value of +3.0 for crossdrift speed.

Cunpent Crossdrift Speed 0,03 w/s
Enter {cr) To Keep Curvent Value
Op Enter New Crossdrift Speed (+ or -)

- - - - -

Enter --) 7 +3.08

Review the PA menu. As this menu shows, a crossdrift change will affect
the X dimension impact point and will reduce hit probability. Select fvnction
4 and change target range to 150 meters.

Curvent Target Range 250,08 u

Op Enter New Target Range

% Enter <cr) To Reep Curvent Value

Enter --) ? 1568

On the display that follows, enter a target speed of +2.0 metexs/sec.

Cupront Target Speed .80 w/s
Enter {cr) To Keep Curvent Value
Or Enter New Target Speed (+ op )

Enter =) 7 +2.0§

Review the PA menu. Changing the target range without adjusting the
battlesight range results in a Y dimension offset. Setting the target in
motion adds to the X dimension offset. Together, both changes further reduce
hit probability. Make the final adjustment by changing the aim error value.
Select function 5, and choose option 1 from this menu.
' J

Select Evror Estimation Option

Enter Total Aim Ervor v0vvcvivivinnin,
Estinate Evror Frow Component(s) .....
Retrieve Prior Estimates ..........vvs

ul LI O B N R RN B B O I R I R I B R B R RN N N )

o A B

Enter --) 7 1§

11




Enter an aim error value of 2.10 mils.

Curvent Aim Eeror 1,08 nils
Enter {c») To Keep Current Ualue
Or Enter New fiin Ervop

Entep =-) 7 2,168

The following estimation summary display presents a history of hit
probability estimation activity. This display includes the initial data,
user-entered data, program-generated data, and the final data displayed on the
PA main menu. All summary displays are structured so that inputs are
presented in the middle column, while all outputs are presented in the fax
right column. Hit any key to return to the PA main menu.

ESTIMATION SUMNARY

Estimate  dim Error  Hit Probability

Initial 1,99 0.30

{ser 2.18 --

p“n M .- evza
\ final 2.18 8.23

Hit Any Hey To Continue

As expected, an increase in aim error further reduces hit probability.
Examine the display to ensure that the changes made match the menu presented
in Figure 6.

PﬂRﬂHEIER ARALYSIS

Progectile T HBSS Target Type  E Silhouette

oyt mcﬁ’nngle 162 wils et

thht ime 0.18 s Target

Inpact Uelocity 175,46 w/s Dmnslons Hugt 1,80 n

4 - Inpact Point -6.8n 'R

Y - Impact Point 0.1l n Area 0,42 w59

Battlefield Conditions

Battleslght 250.68 n X - Ain Adjustwent 0.8

(rossdrirt 3.00 w's Y- Qin ﬁddusimnt .00 n

Target Range 150.09 n fiin Erro 2.0 nils

Target Spoed 2.00 w's Rit Pre bablhty 8.28

Select Function(s)

1 - Progectile Type/Battlesight 4 - Tavtet Range/Speed 7 - Adjust YV Ain
- Crossdnif Soeed 6T i e § - Gragh Results

3 - Target Chavactemhcs .6'_-_ #i¢ Probability $ - Qui 3

Enter -+ 1 §

Figure 6. Ur. -tec parameter values.




After verifying the accuracy of parameter changes, select function 8 to
graph the results (see Figure 7).,

R LS I v 1 DT I v T I T 1 1 LR L I LR ] LR B I LR d
Mt Prob = 0.28 fim Evvor = 2.0 wils Target Range = 15060 J
ir 49, ?,6,‘ fnd 97 Tercent ng‘nd Inpact Cincles 7
: ay AN :
18 ! / \ ]
ok A
[ \ - / ;

[ NG / ]

= |5 : \‘\,\ ._./ ' —.
: ) o= '—..—F-"P"'d :

d h
-1 h
: 1 IHit Any lfeg To Retluvn To Halin Nenu .- M'eters ! j
T ! 51 5

Figure 7. Hit probability graph.

MATAS generated a hit probability estimate of 0.28 based on the data
just entered. The changes made in crossdrift speed and target speed resulted
in an offset of -0.30 m in the X dimension impact point. Changing the target
range caused an offset of +0.11 m in the Y dimension impact point. These
impact point offsets caused the decrease in hit probability. Hit probability
can be maximized by adjusting the aim point so that the center of the hit
probability circle corresponds to the projectile target 0,0 point.

The impact point offset apparent in Figure 7 can be compensated for with
an X,Y aim point adjustment. Another option is to make an aim adjustment in
the X dimension and set the battlesight range to correspond to the target
range to correct the Y dimension offset.

First try making the X,Y aim point adjustments. Select function 7, and
enter a +0.30 m X aim adjustment to compensate for crossdrift and itzrget
speed.

13




Curvent Y-fiin Adjustment 8.00 n
Enter (e») To Keep Current Value
Or Enter New Y-fiw Adjustwent (+ or =)

Enter =) 7 -. 410

On the display that follows, enter a =-0.11 m Y aim adjustment to N
compensate for the difference between the battlesight and target range. )

Current X-fiw Adjustment 8,00 n
Enter (cr) To Keep Current Value
Op Enter New X-Ain Adjustwent (+ or =)

Enter --) ? +.360

Examine the PA main menu. It shows that the X,Y impact point is at 0,0

which results in a greater hit probakility. Select function 8 to graph the N
results.

-u T 1 I | R LS l T 1 1« 1 I LR lj—[ HEL L ‘ [ LA L ] T 1 l LR L .

L it Probz 8.45 Ain Evrorz 2,18 wils Target Rangs = 130.08 » 1
i\ 40, 86, fnd °9 Bercent Round lnpact Cincles 7
o 11
5' \‘\' \..___ _

z " _ B
-IT ‘ =

' Rit Any Key To Return To Main Henu | - Heters 1

1 1 | l ) I Tt L . 1 | | S| 1 1 | [ | i
-1.9 -1 -9 0 5 {

Now make the offset correction by adjusting the battlesight. First,
reset the Y aim adjustment back to zero. Select function 7, and enter a <cr>

to bypass the X aim adjustment display. Once at the Y aim adjustment display, s
enter a 0. .

14




Cuprent Y-Ain Adjustment -0.11 w
Enter (cr) To Keep Curren.  lue
O Enter Hew Y-Rim Adjustment (+ op =)

Enter =) 7 0f

The PA main menu display shows the Y offset back to 0.11 m. Select
function 1, then enter a <cr> to maintain the present projectile type. On the
display that follows, change the battlesight range to 150 m.

Current Battlesiyht Range 250
Enter {c») To Keep Current Value
Or Enter New Battlesight Range

Enter ==} 7 1560

The PA main menu shows that both offset correction methods result in the
same hit probability estimate of 0.45.

PARAMETER ANALYSIS
Projectile Type H853 Target Type E Silhouette
Imgnal Pltc? fAngle .90 mils !
Flight Tine 0.18 s Tanget ,
Inpact Uelocity 173,46 w/s Dimensions Hglgth 1,08 w
X - Impact Point -0.08 » Hidth 0.49 n
¥ - Impact Point 0.00 n firea  0.42 nsq
Battlef1eld Conditions
Battlesi?ht 150.80 w X - Aiw fdjustment 8,30 w
Crossdrift 3.08 w/s ¥ - piw ndJustnent 0.0 n
Target Range 156.00 » fin « 2.18 nils
Target Speed 2,08 w/s Hit nonabllltg 8.45

Select Function(s)

| - Projectile Type/Battlesight 4 - Target Range/Speed 7 - MJUSt X/Y ﬂm
3 - Crossdnift Speed 3 - Ain Errop g - Gra{h Results
3 - Target Characteristics 6 - Hit Probability 9 - Qui

Enter -1




Select function 8 tc graph the results.

N 1 T R Lo Lo l L | L I‘l LR I Ll S ) l L i
L Hit Probz 8,45 Aiw Ereor = 2,10 wils Target Range = 15000 n
IF 49, 86, And 99 Percent Round Impact Circles P
ke a AN k
: /' ; \ ) i
i l ) ;
g \\ Y / ]
k \ A ~ / 7
-5k \ - / -
.5: . =" :
g Ry ]
-1F 3
g . Hit nng Key To Return To Nf}n Menu CF Neters T

-1.3 -1 -3 0 3 {

The exercise just completed provides an example of MATAS capsbilities.
MATAS calculated an estimate of hit probability based on a hypothetical set of
battlefield conditions. The analyst then used MATAS to maximize hit
probability by making aim adjustments.

Aim Error Estimation

In the hit probability example, the analyst entered a value of 2.10 mils
for aim error. This aim error value, together with the other parameters,
generated a hit probability estimate of 0.45. Suppose that the analyst wants
to increase hit probability to 0,90 given the battlefield situation created in
previous example. What would the aim error have to be to obtain a 0.90 hit
probability?

MATAS can estimate aim error based on the desired hit probability.
Select function 6 and enter a 0.90 hit probability.

Curvent Hit Probability 8.45
Current Aiw Error 2,10 nils
Enter {cr) To Keep Current Values
Or Enter New Hit Probability (8-1)

Enter --) 7 .98
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MATAS calculated an initial aim ercor estimate of 1.13 mils which the
analyst can accept or reject. If the analyst wanted to change the initial
estimate, a new value could be entered. However, for this example, accept the
initial estimate by entering a <cr>.

]

ESTIMATION SUMMARY

Evror Tolerance = 0081
Estimate Hit Probability Aim Erpop

Initial 0.4y 2.10
gsen 0.9 h
Y 6,94

Hit Any Key To Continue

The estimation summary display indicates that MATAS generated a final

aim error estimate of 0.94 mil. The aim error estimation process is
iterative, and it is based on the Newton-Raphson method for calculating the
root of an equation (Pipes & Harvill, 1970). The estimation program

calculates a series of aim error estimates before chossing the best value.
The initial estimate of 1.13 mils represents the seed value that the system
begins with, The final aim error estimate represents the value produced at
the completion of the iteration process. The process continues until a
solution is obtained, a failure condition is encountered, or ten iterations
have been completed without obtaining a solution. (A solution exists when two
successive interactions differ by less than 0.0001 in absolute value.) The
initial estimate may differ from the final estimate depending on how far off
the initial estimate was.

Aim Error Components

Aim error is derived from a number of components involved in the aiming
and tracking process. Thus far, presentation of MATAS aim error capability
has been limited to composite values. MATAS can compute aim error based on
components defined by the analyst. The following example demonstrates how to
calculate aim error using components of the firing process.

Select function S5 from the PA main menu. On the display that follows,
select option 2 from the aim error estimation menu.

Select Error Estimation Option

ht'r Iotal ain EPNP LN N N NN NN NN NN
Estimate Erpor Frow Component(s) .....
Retrieve Prior Fstimates .............

Ul' L N RN NN RN NN NR

ol CAD TN

Enter --) 7 20




The component menu which follows lists 11 components of the aiming and
tracking process.

Enter Up To 30 Components
Entering Component |

Heapon/Round Dispersion ...... |
Firtng Position vvvvvivinins 2
In|y¥ep (111 1] SRR |
Breath Control vvovviviiiiin 4
Physical Condition ........... 9
stpess ':llll:llltlillllllllll 6
Suppressive Fire «ooovvvvinnn 7
Ia"get Ra“gelll‘lllllllllllll 8
Tanget Speed oo vovviiiiinn 3
Iapget slze Illll:lllll'lllll. 10
Target Exposure Time ,...vvv. 1l
User Defined Component(s) .... {g

ult RN N N N NN NN

Intepr ==) 7

The analyst can define which components contribute to aim grror and the
degree of error contribution. In addition to the 11 components provided by
MATAS, the analyst can detine as many as 19 additional components,

Suppose the analyst wants to know the composite aim error based on the
following component data:

0.43 mil prone unsupported firing position aim error
0.38 mil trigger control aim error
0.15 mil breath control aim error

Select option 12 to create a user-defined component. Enter prone
unsupported to define the component name.

User Defined Component
Enter Component Name (lp To 23 Characters)

Enter -=) ? Prone Unsupportedl)
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On the display that follows, enter 0.43 mil to define the component aim
error.

Component Name Prone Unsupported
Enter Value Cin nils)

Enter =) 7 .43 e

From the component menu, select component 3 and enter an aim error value
of 0.38 mil.

Component Mame Trigger Control
Enter Ualue (in nils)

Enter --) 7 .38)

From the component menu, select component 4 and enter an aim error value i
of 0.15 mil. ]

Component Nawe Breath Control

Enter Value Cin nils)

Enter =-) 7 138

The composite aim error (which is the square root of the sum of the S
squared component values) now consists of three components with aim error
values defined by the analyst. Select option 13 to quit. The display that
follows presents a summary of the components previously defined and editing
features.

TOTAL ESTIMATED AIH IRROR

COMPONENT  COMPONEN? COMPONENT
NO. NANE VALUE
| Prone Unsup¥orted 8.43 ,
2 Inrigger Control 8.3 2
] Breath Control 8.15 5
Total Error .59 "
{-Page ! 4 - fdd 1 - Retrieve o
2 - Page 2 J - Delete § - Store .
- Page 3 6 - Nodify 9 - Quit B
Enter --) 7 §
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The analyst can define as many as 10 aim error componen.s. The
component summary presents components 1 through 10, followed by the second 10,
and ending with the last 10. The analyst can add, delaete, or modify the
componen<s using editing functions 4, 5, and 6. Previously developed
component data can be retrieved, and new data can be stored using functions 7
and 8. A summary of component &ium error estimation activity is presented when
the analyst uses function 9 to quit.

Suppose the analyst had to change tha firing positio, (o foxhole
supported with an aim error of 0.33 mil. Select editinyg funetior € tn ©-atfy
the first component. On the display that folluws selest vompenent nurthel 0
be modified.

TOTAL ESTINATED AIM ERROR
COMPONINT  COMPONENT COPONENT
K. NANE VALUE

| Prone Unsupfovted .43
2 Ir:gier Control 8.38
3 Breath Control ) ) 8.43 _

Total Error 8.99
Enter Component Number To Be Modified --) 7 1B

Select option 3 to rodify both the name ard value.

OMPONENT  COMPONENT COMPONENT
: EO. NWt£e 99%9?___

-------------------------------------------------------

Enter Nodification Option

N&N? I SRR LR A BN LI LR L B U )
Ualueu.n--u-----------n..
Name & Value ovvviiininin,

u‘t R U I N A AR B ]

o Cad DD ==

Enter =-) ? 3§

From the component menu, select option 12 te modify the componert name
and aim error. Change the component name to foxhole supported

User Defined Component
Enter Component Name (Up To 23 Characters)

Enter --) ? Foxhole Supportedl




On the next display, enter a new aim error of 0.33 mil.

Component Name Foxhole Supponted
Enter Value (in wils)

Enter --) 7 .33

The component summary menu presents the updated analyst defined aim
error components with the total composite aim error. Store this component set
using function 8.

TOTAL ESTINATED AIN ERROR

COMPONENT ~ COMPONENT CONPONENT

N0, NANE VALUE
| Foxhole Supforted 8.33
2 TPIQ%EP Control 8.38
3 Breath Control 6.13

Total Evror 8.33

1 - Page | 4 - add 7 - Retrieve

¢ - Page 2 3 - Delete g - Store

3 - Page d 6 - Modify 9 - Duit

tnter =) 7 8§

Th analyst can retrieve this component get later with function 7.
Saelect function 9 to quit aim error component development. The summary
displ y that follows indicates that given the present battlefield situation,
an aim error of 0.53 mil yields a 100% hit probability.

ESTIMATION SUMMARY

------------------

Estimate Aim Evror  Hit Probability

---------------------------------

mitial 9,94 8,98

g;:r 2.93 1'60
N e '

Fingl B.5) /60

.. m—m— -t m - ————— -

Hit Any Key To Continue




Hit any key to return to the PA main menu.

PARAMETER ANALYSIS

------------------- ——-

Projectile I pe B33 Tamget Type I Silhouette
lnlglal thcﬁ fingle 0,96 nils e T

Flight Time 8.18 s Target

Inpact Velogity 175,46 ws DlnenSIons Hgigth 1.6 n
¥ - Impact Point ~3,00 o Hidth 8.49 »
¥ - [mpact Point 0.08 » frea  6.42 msq
Battlef:eld Conditions

Buthn?n 190,08 n X - fin Adjustment 0,38 n
Crossdri 3.00 w5 Y - Qin Adjustment B.G0 n
Target Range 150.08 » fin En .93 wils
Target Speed 2.00 w's Hit Pro babxlntg i.00

Select Function(s)

1 - Projectile Igpe/Battle51ght q- Tanget Range/Speed 7 - ndJust XY Ain

2 - Crossdrift Speed 9 - din Eprop fh Results
3 - Target Characteristics 6 - Rit Probability 9 - Qul
Enter --) 7 Q)

Select function 8 to graph the results.

L T T T70 ! T T 0T I T YT] T T| T I o 1T l T T 77 I LIRS I-

L Wit Prob= 100 Aiw Error = 0,53 mils Target Range = 150.00n A
Ir 49, 86, And 99 Percent Round Impact Circles B
sk ]
b «f

C e ]
a- ]
[ ]
-3 ]
E ]
A -
- | Lﬂit Any Key To Return To Main Menu - Hfters (I

'1:5 -1 '05 B 15 1 105
Hit any key to return %o the PA main menu. Select function 9 to quit

the PA module and return to the module menu.




Graphic Analysis Hit Prob

ability Estimation

The GA module allows the analyst to manipulate aiming and tracking
parameters to generxate one to three hit probability curves.
the parameter values used t.o establish hit probability estimates across ranges

from 1 to 400 m.

The analyst sets

In addition to developing theoretical hit probability

curves, the analyst can use the GA module-to plot empivical target range and

hit probability data.
separately or together as

shown in Figure :

The analyst can plot the theoretical and empirical data

Select option 2 from the module menu,

Select Model Option

Pavameter Analysis .vovvvviiis
Grafhlc Analysis voviiiiiniin
Qul HOdel [ NN NN NN

1
2
3

Enter --) 7 28
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and enter the GA module.

CUREL = LWwmis  CWWE2: 2.80nils  CURVED : 3.00 wils
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Figure B. Theoretical and empirical data plots.




Figure 9 displays the GA main menu. This menu controls all GA module
data definition and plotting functions.

Select Function

Define Data

: 'lheqpetlcallllilIllllllIll!llllllllllllllllll1
| nslnlcal vorona ot Defineds e 2
| Plot Cueve(s)
| Select Theoyetical Cuvve(s) . Curve(s) 1,2,3.. 3 -
! Inciude/Exclude Theoretical .....INCLUDED.. ... 4
j Include/Exclude Ewpirical ...... EXCLUDED. ... § '
E Q-QISPIAQI'””Il..”.“..‘.”“”.'..“”|.“.g ,:«
] lll L R T T TR N T T IO T O I S I T O O I IO I O I BN B BN )

Enter --) 7 }

Figure 9. Graphic analysis main menu.

The analyst can define a theoretical battlefield situation through the
same process used in the PA module. Select function 1 to examine the
parameter menu. MATAS initializes the battlefield situation with the default
parameters shown in Figure 10.

Define Battlefield Situation

i Projectile Tgsg v B3 0 L

! X fA1m Point Adjustwent ... B.80w... 2 |

; Y din Point Adyustwent ... B.88w.... 3 |

: Battles;?ht Range ovvvevo 298,08 M .00 4

: foossdealt oo, QBB WS 0 D

: Target Type ... E Silhouette ...... 6

| Target Helght «oovuvvvy OB M iy 70

] .Targgt Speed ..o 0,80 W/s ... 8

! Define Riw Ervor _ |

' Corve 1 ..., LBOWls .o 90

| Curve 2 voovn 2,08 mils civiiiiiiin 18

: cupveallbll BDOEHlIS [ NI N R ] 11 : .

I Store Curve Parameters .......cooovivinnnn 12 0 .

i Retrieve Curve Parameters ........ocovvwer 1310 i

E ult Illllllilll!IIIIIIIIIlllllll'llll!‘llll 14 i I“;?
Enter --) 7 B

Figure 10. Graphic analysis parameter menu.

The GA module estimates hit probability across target ranges. Thus,
range-dependent parameters are neither represented nor under the analyst's
control. Projectile flight data and target impact data are not represented.
The analyst cannot manipulate target range when developing a theoretical hit
probability curve. All hit probability curves are developed for target ranges
from 1 to 400 m (see theoretical data plot in Figure 8).
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The GA module does not provide the analyst with the capability to
develop aim error estimates from hit probability data. The analyst can use
the PA module to perform this activity and enter the aim error estimates in
the GA module. The analyst has the capability to estimate aim error using
component values in the GA modula. Select option 14 to quit, and return to
the GA main menu.

Empirical data definition requires the entry of a series of target range
and hit probability data. Figure 11 shows the empirical data definition menu.
From this menu, the analyst can enter or retrieve empirical data. This MATAS
capability allows the analyst to compare data sets to theoretical results,

Define Empirical Data
n ep L I I I I T IO T T S I B A )
- Retrieve vuvviivniviiiviniiins
stor‘e DO T O T T T T TN T I N B O A )

uit [N NN NN RN RN RN ]

2 CAD EAD P

Enter --) 7 0

Figure 11. Empirical data definition menu.

The plot fun~tions available to the analyst from the CA main menun
include the following:

review hit probability data

select curve(s) to plot

include/exclude theoretical and empirical data in a plot
display a plot

In the PA module, the analyst established the probability =f eing a
150-m target given a specified battlefield situation. In the Ga au.ule, the
analyst can examine hit probability for all targets ranging from 1 tc 400 m.
Select function 1 to recreate the battlefield situation used in the PA module.

Select Function

Define Data
rheoretlcal (B R N N R N A N NN EN) l
Englrxcal voorne o ot Defined. i, 2

Plot Curve(s)
Select Iheoretxcal Cupve(s) ..Curve(s) 1,2,3., 3
include/Exclude Theoretical .....INCLUDED..... 4
Include/Exclude Ewpirical .......EXCLUDED. ..., 2
7

lsp ag N N R N N NN N NN NN NN

UI [ N N NN NN NN NN NN NN NN

Enter --) 7 1§




Parameter data are entered the same way as PA module data. Make the
following changes o set up the battlefield situation:

M855 projectile

+3.0 meters/sec crossdrift
+2.0 meters/sec target speed
2.10 mils aim error

Define Battlefield Situation

] ]
) Projectile Tzse v M93 0 L
| X Ain Point Adjustment ... 830w ..., 2 |
l Y Rin Point AdJustnent e 08N, 30
! Battlesxght Range ....... 250,60 w .... ¢ |
: crossdpl tllllllllll! 9 sllll. 5 :
| Target Type ... E Silhouette ...... 6 |
i Target Height o0 vvuvus 1,080 ,0iinee 7 5
: Tal‘aet speednnu oeen/Suuun 8 G
' Define Hin Eppor , l
| Curve 1 ..00v L. OBwils coviiiiininn 90
| Curve 2 vvvor 2,00 mils oviihiiinnn, 101
| Curve 3 ..... 3.88mils .covvvunninnn 11 0
; Store Curve Parameters ......vvovviviiennn 124
] getvleve Cunve Pavameters ....vvvvviveiinns {g ]
: ul (I N NN NN NN :

Entep -=) 7 §

Use functions 1, 5, 8, and 9 to make the previously stated changes.
When the four changes are complete, the display should match the following
display. Store the curve parameters using function 12, Select function 14 to
quit and return to the GA main menu.

Deflne Battletleld Situation
podeclp se [N NN N 855 1eet
AIn Point Adjustment ... .80 m ..,
Y Ain Point Adyustment ... 8,00 m ...,
Battlesxght Range ...,... 230.88 n ...,
CNSS&N tlllllllllll a 51----.
Target Type ... E Silhoustte ...,
Target Hetght .v0vvvvvns L1100 M .0uiss,
Target Speed ..von 2.0 W5 il
Define Aim Error ,
Curve 1 .00v 2.0 mils coiiiiiiiinn
cupvez [N NN NI 2.% "!ls BN RN N RN NN ]
Cupve3 [ NN 3!% nlls [N NN NN N]
Store Curve Parameters .....covviiviiniann,
Retrieve Curve Parameters ........ovvvieii,

ul [ N N N NN NN

P Gt s P et
o IO D D CO =IO CI ol oD BN V—=
= > o 2 e - = —— 1 - = " = =

Enter --) 7 14§
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With the battlefield situation established, the analyst can review the
theoretical results and can choose which curves to plot. Select function 3
from the GA main menu.

Select Function

Define Data

I]leopetlcal I B R A RN RN N NN NN 1

Emcal vevnnnn oot Defined.si v iiviiiien 2
Plot Curvels)

Select Theoretical Curve(s) ..Curve(s) %bz 3. %

b

b

1

Include/Exclude Theovetical ..., INCLUD
Inciude/Exclude Ewpistcal .......EXCLUDED.....

lsp ag AR NN NN NN NN RN NN

ult R R N N N N N NN N N NN NN N R RN N}

Enter ==} 7 38

The following display presents hit probability estimates generated by
the specified battlefield situation. Estimates are calculated for eight
targets beginning with a 50-m target, progressing in 50-m increments to 400 m.
MATAS generated three sets of hit probability data based on the three aim
error values. The data generated by the 2.10-mil aim error value comprise
curve 1. Curves 2 and 3 contain data generated by the default aim error
values of 2.0 and 3.0 mils, respectively. The analyst can choose the curve(s)
to plot using the functions at the bottom of the display. Enter a 1 to
designate curve 1 as the curve to plot.

HIT PROBABILITY BY RANGE AND AIM ERROR

Theoretical Curves { 2 3
Aim Error (mils) 2.10 2.08 3.08

Hit Probabxhtg

Range (meters) % yA

30 1.080 098 8.87
180 8.98 8.73 0.48
158 .87 8.48 8.7
200 8.7 8.22 0.16
250 0.59 8,22 8.11
360 8.48 @.16 0.08
350 8.3 8.12 -0.86
400 0.32 .10 8.04

Select Theoretical Curve(s) To Display

1 -Curvel 4-Cuwes182 7-Cumest, 2, 83
2-Curve 2 9 - Curves 1 83 8- Quit
3-Curved 6- Curves 243

Enter --) 7 1B




The GA main menu shows that the curve 1 hit probability data will be
included in the plot. Since no empirical data were defined, the empiriczal
curve is excluded from the plot. Select function 6 to display curve 1.

CURVE L = 2.10 wils
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This graphic demonstrates how hit probability decreases as range
increases given the battlefield situation. What would the curve be if aim
error were 3.5 ov 5.0 mils? Hit any key to return to the GA main menu.

Select function 1 from the GA main menu. Then select function 10 from
the GA parameter menu, and enter an aim error of 3.5 mils.

Current Ain Eeror For 2nd Curve 2.00 wils
Enter (cr) To Keep Current Value
Or Enten New Ainm Error (in wils)

Enter --) 7 3,50

Select function 12, and enter an aim error of 5.0 mils.

Current Aim Evror For Ind Curve 3.00 mils
Enter (cr) To Keep Current Ualue
Or Enter New Aim Error (in wils)

Enter --) 7 5,08
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Select function 3 from the GA main menu. From the theoretical curve
menu, select option 7 to designate curves 1, 2, and 3 as the curves to
display.

HIT PROBABILITY BY RANGE AND AIM ERROR

Theoretical Curves | 2 3
Ain Error (nils) 2.18 3,50 3.00

Hit Pro}/»abilitg

Range (metens) % %
') 8.98 .98 0.97
100 .78 8.73 8.48
150 .45 .48 0.2
200 g.30 0.32 8.16
250 .21 .22 g1l
360 .15 .16 0.88
350 .11 .12 .06
460 .09 0.10 0.64

Select Theoretical Curve(s) To Display

{ ~Cuvel 4-Curves 142 7 - Curves!, 2, 813
2-Cuve2 5-Curves 183 8- Quit
3-Curved 6 -Curves 23

Enter --) 7 78

Enter option 8 to quit and return to the GA main menu. The main menu
shows that all three curves will be included in the plot. Select function 6
to display the hit probability curves, and hit any key to return to the GAR
main menu.

CURVE 1 = 210 wils  CURVE 2 = 3.5@ mils  CURVE 3 = 35.08 wils
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Empirical Data Definition

MATAS can also plot empirical target range and hit probability data.
Suppose the analyst wanted to examine the data shown in Table 1.

Table 1

Target Range and Hit Probability Data

Target range (m) Hit probability
25 1.00
50 1.00
75 0.95
100 0.90
125 0.82
150 0.75
175 0.63
200 0.52
225 0.47
250 0.39
275 0.35
300 0.29
325 0.23
350 .15 .
375 0.12 8
400 0.09

Sclect function 2 from the GA main menu to bring up the empirical data
definiticn menu.

Select Function

' Define Data g
: heo"tlcal ll|lll|l.'l!'llllllll'lllIIIIIIIII1 :
: -n lplcal IlllilllllMt Deflnedlltlllillllllllz :
' Plot Curve(s) |
H Select Theoretical Curve(s) ..Curve(s) 1,2,3.. 3 :
: RCIUJE/EXCIUAE n\NNhCil ...ulmw Eblllllq :
i nclude/Exclude Ewpirical .......DXCLUDED..... ) :
: q‘tlsp ag lllll.llllllIlll.lllll'lllll‘llllll"lg :
: ul (BEEEEE R R IR E RN N R N RN N N AN N NN N NN N :

Enter --) 7 28

Select option 1 and enter the 25-m target range.

Enter Target Range (1 - 409 w)
Or Enter (cr) To Quit

Enter --) 7 250
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On the display that follows, enter the corresponding 1.0 hit
probability.

Enter Hit Probability (0 - 1)

Enter --) 7 1,00

Enter the remaining range and hit probability pairs in the same manner.
When data entry is complete, enter a <cr> to quit, and review the empirical
data summary table.

TABLE OF ENPIRICAL DATA POINTS

Point Ranae Hit Probability
(] (1 - 468 w) (0-1)
l 23 1.0
¢ 50 1.09 .
3 ') 0.95 -
4 100 8.90 —
3 125 0.82 .
b 150 8.0 :
1 179 8.63 e
8 200 8.%2 L
) 223 .47
10 250 8.39 -
Continued Next Page 2
| - Page | 4 - Add 7 = Retrieve 'xi%
2 - Page 2 3 - Delete § - Store E
- Page 3 6 - Modify 9 - Quit '
Enter -=) ? 28

The summary table presents the first 10 data pairs. Select option 2 to
review the remaining data.

TABLE OF EMPIRICAL DATA POINIS

int Range Hit Probability i;
X (-dw @D
"""""""" 215 0.35
{% 300 8.29
13 123 8.2}
14 350 8.13
15 KT 8.12
16 400 0.8
| - Page | § - Add T - Retrieve
2 - Page 2 § - Delete § - Stome
S B b-Medify 9 - it |
Enter --) ? 68 B
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Correct any data entry errors using the add, delete, and modify edit
functions. When satisfied with the accuracy of the data, use function 8 to
store the data. Select option 9 to quit when editing is complete.

Select Function

| Define Data
' ‘heql‘gtlgal II‘II'lllll!l!lll!llllllllllllllll v
-"slplcal tvdiberien Deflned (AN NN NN NN
Plot Cupve(s)

]
2
elect Theoretical Curve(s) ..Curve(s) 1,2,3,. 3 !
nclude/Exclude Theovetical .....EXCLllgEb..... g |
b
7

’nclude/Exclude Ewpirical +v.\00 o INCLU

R lsp ag [ N N N N RN NN NN EN]

Qul PAL b 0 et 0t r gttt ontittans

Enter --) 7 ¢R

On the GA main menu, toggle functions 4 and 5 to exclude the theoretical
curves, and include the empirical curve in the plot. Select function 6 to
display the empirical curve.
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The analyst may want to determine the approximate aim error associated T
with this empirical hit probability curve. This is accomplished in the GA )
module by plotting several theoretical curves with analyst-defined aim error
values. Through this trial-and-error process, the analyst i3 essentially _
performing a curve fitting function which yields an estimate of aim error. i
Hit any key to return to the GA main menu. g
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From the main menu, toggle function 4 to include the theoretical curves
in the plot. Select function 6 to display all four curves.

CINEL = 248 wils  CUNWER2:= 3.50 wils  CURVE 3 = .00 wils

ﬁlw-‘mc:.‘_. : g \ P R R S S S B B SR

L » L ' —
¢k @ 108 150 2008 238 300 350

: :
‘8L' ! \ *'\

o

N\

. : \,

F =, !
PHF \ . ."\\ ﬁ\ ‘

r N ~
AL AN \""\-._ i

E . 5\ \ :‘

. .
. ™ . CURY =
2{ \."'\_. \\“\._ CURVE 3r_CUWI ZQ\_}-_ ;‘
\\.LK—_— -:T
R

Inspection of the four curves reveals that curve 1, with an aim error of
2.10 mils, most closely approximates the empirical curve. The empirical curve
appears to be 3/4 mil less than the curve 1 aim error. To obtain a better
estimate, the analyst can change the aim error values for the theoretical
curves to move them closer to the empirical curve. Hit any key to return to
the GA main menu.

Select function 3 to enter the GA parameter menu. Select functions 9
and 10 from the parameter menu to change the curve 1 and curve 2 aim error
values to 1.0 and 1.5 mils, respectively. When these changes are complete,
select function 14 to return to the GA main menu.

Define Battlefigld $ituation

\ Progectile Izsg e HBsy ...... I
\ X Aim Point Adjustwent .., 800w ... 2 !
i Y Aim Point Adgustment ... 8.8 m ... 3 |
' Battles;?ht Range ....... 28.88n.... 4 |
' Crossdeilt voovnuy, 380w i )
1 Jarget Type ... ESilhouette ...... 6 |
' Target Hexght .....oo L08R .oivs T 4
; .Iarzgt Speed ...  2.08ws ... 8 !
' Define Rin Error ) :
: curue l L llee "!ls (AN EEEERNEENN] ’ :
: CuweZIIGl' 1'50"lls LILRUELL B I BN B le :
' Curve 3 ... 5.00 mils ooiiiiiinns 1L
i Store Curve Parameters ......ovvvvvivivenn 124
: Retrieve Curve Papameters ......... v 1300
E Q“lt [ I T R N R T T R IO I B O N B RO BB B B | 14 i
Enter --) 7 148
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From the GA main menu, select function 3 to enter the thaeoretical curve
menu. Select option 4 to designate curves 1 and 2 as the curves to plot.
Select function 8 to quit and return to the GA main menu.

HIT PRGBABILITY BY RANGE AND AIM ERROR

Theoretical Curves | 2 K
Rin Ervor (mils) 1.00 1.50 3.00

Hit Pro?abilitu

Range (meters) % 4
N]'] 1.00 1.00 8.99
100 8.94 0.87 B.g
150 8.76 0.63 0.
280 8.59 0.4 8.3
A 45 8.3 8.20
3100 8.35 8.2 .21
3% .28 8.21 .16
408 8.22 8.16 0.12

Select Theoretical Curve(s) lo Display

1 -Curve ! 4-Cuves L 42 7~ Curves 1, 2, 43
2 - Cuve 2 9 -Curves 143 8 - Quit

3-Curved 6-Curves 243

Enten --) 7 4§

Select function 6 to display the curves.

(URVE 1 - 1.088mils  CURVE 2 = 1.30 wils

8L N :
r b \\“ .
E ’ . \‘\ > ~.. -
o RGN \\\\ -
) N0 :
MF o . CCURVE £ .
r NN " :
AL N WNE2 Nl
: N
: i :
i -
' :

' (R 'SR DU U
RGE 56 100 136 200 230 Je0 350

Theoretical hit probability curve 2 clcsely appreximates the empirical
Curve . From thie, the analyst can conclude that the aim error associated with
this data set is slightly less than 1.5 mils.




The preceding exercises provide the analyst with an understanding of
MATAS capabilities. These exercises show how MATAS functions as a tool which
can analyze the functional relationship between aiming and tracking
performance and a variety of weapon system and battlefield parameters.

.
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APPENDIX A

MARKSMANSHIP AIMING AND TRACKING ANALYSIS SYSTEM FLOW CHART
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START

Battlesight range, target range,
cross drift, target speed, aim

error, target type, round type,
INITIALIZE target dimensions, x,y aim point

BATTLEFIELD
SITUATION
Process parameter analysis model
PARAMETER :
ANALYSIS
MODEL

Process graphic analysis model
GRAPHIC YE
ANALYSIS g
MODEL

NO

TERMINATE M-NO 5, °

YES

EXIT
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COMPUTE
TRAJECTORY
OF ROUND

COMPUTE
AIM POINT

COMPUTE HIT
PROBABILITY

DISPLAY AIMING
ERROR MODEL
MENU ONTO CRT

Purpoge: Defines round type characteristics
and computes the trajectory in x and y, time
of flight, and velocity of round.

Inputs: Battlesight and target range, round
characteristics, cross drift.

Qurputs: X and y trajectory and offsets to
that trajectory.

Purpose: Adjusts aim point on target based
on x and y trajectory and offsets to that
trajectory.

Inputs: X and y trajectory and offsets to
trajectory.

Qutputs: X and y aim point,

Purpose: Computes hit probability.
Inputs: Target dimensions, x and y aim
point, and radial standard dewviation.

Qutputs: Hit probability.

Purpoge: Defines parameter analysis mndel
status, &allows changes in battlefiz1ld
situation.

Ilnputs: Battlesight and target range, round
and target type, cross drift, target speed,
aim error, hit probability, aim point,
adjustment to aim point, time of flight,
velocity of round, initial pitch angle of
round, target dimensions.

Qutputs: Parameter analysis model status
and selected function.
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MODIFY
BATTLESIGHT RANGE
AND ROUND TYPE

YES

NO

MODIFY
CROSS DRIFT
SPEED

YES

NO

MODIFY
TARGET
TYPE

_YES

NO

MODwY
TARGET RANGE
AND SPEED

YES »

NO

MODIFY

YES
AIMERROR ‘

NO




MODIFY HIT
PROBABILITY

ADJUST o
X.Y AIMING -- B
POINT i

DRAW GRAPH o
AIMING ERROR . B
MODEL

RETURN
TO START o

44




Burpocse: To change or view current round

type
MODIFY Anput : Round type
ROUND output : Round type
TYPE
MODIFY PBurpose: To change or view current battle-
BATTLESIGHT sight range
RANGE Input : Battlesight range
output: Battlesight range

Burpose: To change or view currenct cross
drift speed.

Input : Cross drift speed
MODIFY Qutput: Cross drift speed
CROSS DRIFT

SPEED
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MODIFY
TARGET
TYPE

!

MODIFY
TARGET
HEIGHT

]

MODIFY
TARGET
RANGE

'

MODIFY
TARGET
SPEED

—

Burpose:

To change or view current target
type

Target type

Target type

To change or view current target
height

Target height

Target height

To change or view currenct target
speed

Target speed

Target speed




TOTAL AIM ERROR

ESTIMATE
AIM ERROR

PARAMETER
ANALYSIS

COMPUTE HIT
PROBABILITY

Y

DISPLAY HISTORY
OF AIM ERROR AND
HIT PROBABILITY

Compute hit probability

Target dimensions, %,y aim point,
and linear aim error

Hit probability

Displays history of aim error with
associated hit probability

Initial, user-defined, and final
aim error and their associated hit
probability

Displays initial, user-defined,

and final aim error with associated
hit probability




' Burpose: To change or view current
aim error

MODIFY AIM ERROR Input: Total aim error
output: Total aim error

Purpose: To name aim error component

DISPLAY Ioput:  N/A

COMPONENT ounput: Screen display and componsnt

NAME MENU identification

Purpose: To identify value associated

ENTER AIM ERROR with component name , '

Input: Component name
COMPONENT VALUE Qnmr-: Component name

NO
LAST RECORD —"@
YES
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DISPLAY
COMPONENT NAMES
AND VALUES

PAGE

g!.

49

Displays 10 component names
and values depending on page
number

Page number, cowmponent names
and values

LAST RECORD SET

DELETES SPECIFIED RECORD




LAST RECORD SET

MODIFY RECORD

—

RETRIEVE
COMPONENTS

STORE
COMPONENTS

——

Purpose: To retrieve component name and values
RETRIEVE from file
COMPONENTS Ipput : File identification
FROM FILE Qutput: Component name and values

@(_
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Burpose: To store componant names and values
STORE in file "ACDAM.EST" or "AEMOL.EST"
COMPONENT loput: File identification, component names
NAME AND VALUES and values
Qutput: N/A




MODIFY
HIT
PROBABILITY

ESTABLISH THE INVERSE
HIT PROBABILITY AND
l CREATE NEW AIM ERROR

78

8B

ADJUST
X AIM POINT

J,

ADJUST
Y AIM POINT

To change or view current hit
probability

Hit probability

Hit probability

Computes new aim error based on
desired hit probability

Hit probability and equivalent
area circle of the target type
Aim error

To change or view current x aim
point adjustment

X aim point adjustment

X aim point adjustment

To change or view current y aim
point adjustment

Y aim point adjustment

Y aim point adjustment




¥

DEFINE TARGET
TYPE IN TERMS OF
POINTS TO BE
GRAPHED

:

ADJUST POINTS TO
CONFORM WITH
CARTESIAN TWO-
DIMENSIONAL GRAPH

L

GRAPH XAND Y
AXIS LABELS ON
CARTESIAN GRAPH

l

DRAW TARGET TYPE
ON CARTESIAN
GRAPH

DRAW CIRCLES,
CROSS HAIR, AND
SUPPORTING

DOCUMENTATION

2B
-

Ioput:
Qutput :

QuLput:

53

To scale and translate target
points onto Cartesian graph
Target shape in screen
coordirate data

Adjusted target cocrdinate data,
screen display two-dimensional
Cartesian graph

To output x,y axis labels
None
Screen display

To output target shape onto
screen

Adjusted target coordinate data
Screen display

To output 490,86, 99% circles,
aim point, and supporting docu-
mentation to screen

X,y aim point

Screen display



Purpgse: To allow user to define

theoretical/empirical data as well
DISPLAY GRAPHIC as graph those data
ANALYSIS MENU Input: N/A
FUNCTION Qutput: Function code, screen display

DEFINE
THEORETICAL
DATA

DEFINE
EMPIRICAL
DATA

SELECT
THEORETICAL
CURVES

INCUEXCL
THEORETICAL
CURVES

NO




INCLVEXCL
EMPIRICAL
CURVES

DISPLAY
CURVES

Burpose: To display function menu of

syscem parameters as well as
DISPLAY their current status -
THEORETICAL Ilnput: Projectile type, x,y aim point
DATA MENU adjustment battlesighr range,
FUNCTION cross drifv, target type, target
height, target speed, curve 1,2,3
aim error
Qut.puft.: Screen display, function 4
identification '
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DEFINE PROJECTILE
TYPE

DEFINE X AlM POINT
ADJUSTMENT

NO

DEFINE Y AIM POINT
ADJUSTMENT

NO

DEFINE
BATTLESIGHT
RANGE

YE

NO

YE

DEFINE CROSS

DRIFT SPEED 158

NO

DEFINE TARGET TYPE

NO
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DEFINE TARGET
HEIGHT

DEFINE TARGET
SPEED

NO

DEFINE CURVE1
AIM ERROR

NO

DEFINE CURVE 2 .
AIM ERROR

NO

DEFINE CURVE 3 YES -
AIM ERROR =

NO

STORE PARAMETERS




RETRIEVE
PARAMETERS

Purpose: To change or view current
MODIFY projectile type
PROJECTILE loput: Projectile type
TYPE output: Projectile type

MODIFY Purpose: To change or view current x aim
point adjustment
X AIM POINT lnput: X aim point adjustment
ADJUSTMENT Qutput: X aim point adjustment
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)
:

To change or view current y aim

pcint adjustment
MODIFY Input: Y aim point adjustment
Y AIM POINT Qutput: Y aim point adjustment
ADJUSTMENT

<® G-

Burpose: To change or view current

MODIFY bhattlesight range
BA';'V'TLESIGHT Input: Battlesight range B
Qutput: Battlesight range
RANGE

e(_

15B
Purpose: To change or view current
MODIFY cross drift speed
CROSS DRIFT Input: Cross drift speed
SPEED Qutput : Cross drift speed
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)
E

To change or view current

target type
MODIFY Input: Target type
TARGET Qutput: Target type

TYPE

Purpose: To change or view current
target height

' z e
@] ’
g i
M 1"5"’
| <

Invut : Target height
TARGET Qutput: Target height

Purpose: Teo change or view current
target speed

TARGET Input: Target speed
output: Target speed

(@) m
9 | e | 5
3 =

*m
2
m
m
O
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()

STORE
BATTLEFIELD
PARAMETERS IN FILE

® @~

RETRIEVE BATTLE-
FIELD PARAMETERS
FROM FILE

O G-

EMPIRICAL
DATA MENU
FUNCTION

.(_

Purpose: To store battlefield situation

parameter data and aim error for
each curve in file “BATCOND.DAT"

lnput: Projectile type and identification

code, x,v aim point adjustment,
battlesight range, cross drift speed,
target type and identification code,
target dimensions, target speed, and
aim error for curves 1,2,and 3.

Qutput: "BATCOND . DAT"

Purpose: To retrieve battlefield situation

parameter data and aim error for
each curve in file “BATCOND.DAT"

Joput: N/A
output Projectile type and identification —

code, x,y aim point adjustment,
battlesight range, cross drift speed,
target type and identification code,
target dimensions, target speed, and
aim error for curves 1,2,and 3.

Purpose: To display empirical function menu

Anput : N/A
output : Screen display, function
identification
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ENTER
EMPIRICAL
DATA

RETRIEVE
EMPIRICAL
DATA

STORE
EMPIRICAL
DATA




ENTER TARGET
RANGE VALUE

!

ENTER ASSOCIATED
HIT PROBABILITY

LAST ENT

YES

Purpose: To extract previously deilined
empirical data from file

RETRIEVE EMPIRICAL Input: N/A
DATA FROM FILE Qutput: Empirical data
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STORE EMPIRICAL
DATAIN FILE

YES
NO

~® @

DISPLAY DEFINED
EMPIRICAL DATA

PAGE
()
=2
20A

=3
20A

NO

Rurpose:

Inpuc:
ourput :

To store empirical data that
are defined

Empirical data

N/A

To display empirical data
on screen

Empirical data

Screen display




ADD
RECORD
NO

MODIFY
RECORD

RETRIEVE
EMPIRICAL DATA

STORE
EMPIRICAL DATA

NO

NO

20A

LAST ENTRY SET

DELETES SPECIFIED RECORD

LAST ENTRY SET

EDIT MODE SET




DISPLAY THEORETICAL
CURVE DATA AND
DEFINE CURVE TO

DISFLAY

arve

SETF L"u TO NCUI’)’C‘L
THECRETICAL CURVE

ISPLAY

228
- N
| SET FLAG 70 INCLEXCL
EMPIRICAL CURVE
I DISPLAY ]

Joput:

Alput:

Puiposa:

Lopvt:

QuLput:

To display theoretical curve data and
menu of curves to be plotted
Thecretical curve data

Display scireen, selected curve

Cetermines whetlier to include/exclude
theoretical curve displ#:

Tlieoretical curve plot ..g
Theoretical curve plot fleg

Determines whether to include/exclude
erpirical carve display

Empirical curve plot flag

Eupl cicial -.urve plot flag

(A




-

THEORET!CAL

CURVE PLOT
FLAG SET

—

; Purpose: To display selected theoretical
DISPLAY curves on screen

THEORETICAL 4Dnputs: Theoretical curve data

CURVE PLOTS Quippts: Screen display

EMPIRICAL

CURVE PLOT

~. FLAG SET
i

Purpose: To display empirical curve data
on screen

DISPLAY EMPIRICAL loputs: Empirical curve data
CURVE PLOT Qutputs: Screen display




APPENDIX B

MARKSMANSHIP AIMING AND TRACKING ANALYS1S SYSTEM CODE




19

30
a9

3
3

52

83
bu

|
LS

R
-~

"3
74

76

!

50
81
82
a3
84
65
86
87
88
as
B
£
%
%3
8
Y
% 11
L4
113
18
13
128

42
s

2
183

L Rnd
o

135
126
127
138
431

«)

lae

133
124
135

13

'RINING ERROR MODEL VEPSIDN 6.0 - EBA CCLOR GRAPHICS (WITH WATH COCRCCES22%:

'6 JUNE 1987

'COMBINATION OF JOEL KFI.B‘S AND SANDER REINHARTZ'S AIM ZRROR PROBRAMS.
'AUTHORS = JEFFERY L. MAXEY, 5R. & SANDER REINHARTZ

SCREEN 8
COLOR 15,1
OPTION BASE

DIM XPT(9), YPT(9), NXPTS5(9), NYPTS(9), PLOTX(3.2M}, PLOTY(3,200), DATI3.Z20,
DIM £DXPLT(32), ADYPLT(3®), PLYXX(3Q), PLTYX(30), SIGMAi{(3), Cl(4i, ELANHS(ZZ:
DIM CNAMES(3,38), CVALUE(S,30), TFACTOR(3), TDUMMY(3). ONAMES(3,50), DVALLE:3.3?)

RB = 220

W=2

VR=10

Pl =1

TTYPES = * E Silhouette
RD$ = "M193"

FLAGS = 2
SIGMA = |
T6TND =
RET = 9
SIEMAL (1)
SIGMAL (2)
SI6MAL (3)
ND =}
TCURVES = "Curve(s) 1.2.2"
ECURVES = "Not Defined”
gIx =4

L2 TQ

! IDENTIFY BATTLESIGHT AANGZ

' IDENTIFY CROSSDRIFT

¥ IDENTIFY TARGET SPEED

' INITIALIZE PROJECTILE D CCDE
' IDENTIFY TRARGET TYPE

' IDENTIFY ROUND TYPE

L

INITIALIZE AIM ERROR FOR PERFORMANCE ¥ODEL
E-TYPE SILOUETTE CODE

TOTAL ESTIMATED AIM ERROR

INITIALIZE 1ST THEORETICAL CURVE RIM ERROR
INITIALIZE 2ND THEDRETICAL CURVE AIN ERROR
INITIALIZE 3RD THEORETICAL CURVE AIN ERROR

- . W e e -

Ciy = 2

£IX = 9

ey =9

B=1 ' INITIALIZE TARGET HEIGHT

A = 4869 * INITIALIZE TRRGET WIDTH

N = INT(B)

IFNCITHNN=

C = .25648 ' INITIALIZE TARGET HEAD HEIGHT

D = .21148 ' INITIALIZE TARGET HEAD WIDTH

50SUB 11650 " REFRESH SCREEN

FRINT * WIRKSHANSHIP AIMING AND TRACKING AMALYSIS SYSTEM® : ORINT * *
PRINT * DEVELOSED BY* : PRINT * *

PRINT * JEFFREY AXEY  SANDER REINWARTZ" : PRINT " "
PRINT * GENE CUCCARRESE* : PRINT " °

PRINT * ADVANCED TECHNOLOGY, INC., CRLANDO, FL. 32803* : PRINT " *
PRINT * SOEL KALB  JIM TORRE" & PRINT * *

PRINT " U. 5. ARMY HUMIN ENGINEERING LARORATORY® : PRINT *
PRINT * FOR® : PRINT " * |

SRINT * U, S. ARMY FM TRADE & U. S. ARMY HUNAN ENGINEERING LABORATORY® : PRINT * *
PRINT * (INITIALIZING)*

BLANKS (1) = *

BLAKS(2) = °

BLANKS() = *

BLANKS(4) 2

BLANKS(S) = *

BLANKSE) =

BLANKS (7) = * .

BLANKS(8) = * .
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137
133
B
4

141
14
143

145
146
i47
148
149
10
151
1R
153
13
)
(%
157
4

159
168
162
162
163
oh
165
179
5
1R
193
194

210

s

¢’
283
2%
i
329
00
420
450
48
479
483

BLANKS(9) = *

BLANK$(10)
BLANKS(11)
BLANK$(12)
BLANK${13)
BLANKS(14)
BLANKS(15)
BLANKS(18)
BLANKS$(17)
BLANKS(18)
BLANKS{19)
BLANK$(29)
BUANKS (21)
BLANK$(22)
BLANKS(23)
ADDEC = 2
ADDTC = ¢

STSECS = “EXCLUDED"

STSTCs = "INCLUDED"

BORND = |

GM =7

PSTA = §

PEND = 3

FOR P =1 703
GOSUB 15580

NEXT PX

PRT = 3

GOSUB : 1650

]

* DISFLAY MAIN MODEL MEMJ

PRINT *
PRINT *
ARINT
PRINT *
PRINT ~
PRINT *
PRINT "
PRINT
ORINT " ©
INPUT ¢

IF BTYPE ( i UR GTYPE )} 3 THEN GOTO
IF STYOE = 2 THEN KEY OFF : GOTD 427@ ' CERFORM AIMING RROR DATR ANALYSIS

Y INITIALIZE PLOT EMPIRICAL CURVE DATA
' INITIALIZE PLOT THEQRETICAL CURVE LATA

Seiect Mode! Ootion

Parameter ANALYSIS «veesrenenes
braphic Analysis .....
Quit “ogel .....

ol PO -

Enter —) *:GTYCE

IF STYPE = I THEN GOTO °»18 ' EXIT #ODEL

* PERFORM AIMING ERROR MODEL

MAXXRES = 6498
ASPECTRATIO = 4/3
R = 252

N =1
I =3.141593

oo
" on
S

~

X
Y
M

o

! SCREEN RATID F X 7O Y
' TARGET RANGE

CONSTANT VALUE FOR PIE
X ZERO AIN POINT
Y IER0 Al POINT

- - - -

72

X RDJUSTED ZERQ AIM POINT

t MAXYRES = 230 ' SCREEN WAX RESOLUTION X & Y

III
Il
(Kl
ll
In
|I
lu

' IDENTIFY MODEL TYPE
53 ' ERROR CONDITION EXISTS




=2 Y ADJUSTED ZERQ AINM POINT

cisv =t AIM ERROR OR STANDARD DEVIATION

ToL = . %0 CONSTANT TOLERANCE VALUE

WAXCNT = .9

RREA = A#(B-C)+C4D AREA OF THE TARGET

2ADC:R = SAR(AREA/PI)

305UF 2879 ESTABLISH TRAJECTORY INFD

7S =R « SIGMA / 1009

GaSuR 3328 ' ADJUST X & Y ZERO/ZERD POINTS

Gisus 272 ' ESTRBLISH HIT PROBABILITY

S8k 2S00 ' DISPLAY AIMING ER’OR MODEL MENU ON SCREEN

IF IHGICE = | THEN GOSUB 738 : GOSUB 780 : GOSUB 870 ' IDENTIFY BATTLESIGHT RANSE & ROUND TYRE
[F CHDICZ = 2 THEN GOSUB 940 : GOSUR 870 ' IDENTIFY CROSSDRIFT SPRED

IF CHOICE = 3 THEN GOSUB 1@99 : GOSLB :2S@ : GUSUB 870 ! IDENTIFY TARGET CHARACTERISTICS
iF CHOICE = 4 THEN GOSUB 1430 : GOSUBR 1S40 : GOSUB 870 ' JDENTIFY TRRBET RANGE / SPEED
IF CHOICE = 5 THEN GOSUB 1698 ! COMPUTE AIM ERROR

1
]
L)
L

[ LI S | B | [

IF CHOICE = 6 THEN GOTD 193¢ COMPUTE HIT PROBABILI

iF CHOICE = 7 THEN GOSUR 2198 : GOSUB 879 ESTABLISH ADJUSTMENT TU AIM IN X ¢ ¥
IF CHOICE = 8 THEN GOSUB 5240 DRAN AIMING ERROR MODEL GRAPH

IF CHOICE = 3 THEN 8070 71 RETURN TO MAIN MENU

IF CHOICE ( 1 OR CHOICE ) 9 THEN GOTO 388 ' ERROR HANDLER

6070 S8 ' RETURN TD AIMING ERROR MODEL MENU

' IDENTIFY SATTLESIGHT RRNGE AND ROUND TYPE
b
GosuB 11652 ' QEFREGH GCREEN
Ay = "\
PRINT "
FRINT "
PRINT USING A$:" Current Projectile Type °3RD$:®
ARINT
PRINT i M193 Prozectile veviiiennies
ERINT ! WSS Projectile
PRINT ! AT-4 Projectile
PRINT
PRINT ' Enter (cr) To Heep Currert Projectile Tvoe
PRINT ;
PRINT Or Entar New Projectiie Tvpe
FRINT
JRINT ® °
NeyT " Enter =) ":R$
iF A = " THEN 8070 767
IF VRL(A$) . 1 OR VALIARS) ) 3 THEN GOTO 73@
pJ = VAL(AS)
IF 2J = ! T4EN RD$ = "M193"
1€ PJ = 2 THEN RD$ = "MB3S"
IF PJ = 3 THEN RD$ = "AT-4"
RETURN
GOSUR 11659 ' REFRESH SCREEN
BR = AB ' GAVE OLD CURRENT BATTLESIGHT RANGE
fs = \###\
PRINT
PRINT
PRINT USING As: Current Battlesight Range “:RB:* m
PRINT




201 SRINT : Erter (v} To Keeo Current Value h
age SRINT " : p*
812 ~RINT * ; Ur Znter New Battlesight Range i
8ce PRINT . ' i
8ct FRINT "M

832 INPLT " Enter ==) ";A$

84 IFoag = UM TREM o000 86

3ce 3B = VAL {S8)

36¢ TR TBTND .= 2 AND (RE ¢ : SROR% ) 4@d) THEN AB = BR : BOTO 780

865 WWOTTIND - 2 AND (RB ¢ . IR AB ) 43@d) THEN AB = BR : GOTO 780 .
566 SETLAN

867 !

868 ' ESTABLISH BRLLISTICS, AiM, AND HIT PROBRBILITY

869 !

870 BOSuUB 2879 ' ESTABLISH TRAJECTORY INFD

889 GOSUB 3320 ' ADJUST X & Y ZERD/IERQ POINTS

8% GOSuB 3733 ' ESTRBLISH HIT PROBABILIT

%0 RETURN

919 !

92 * IDENTIFY CROSSORIFT SPEED

EL) !

94 GOSUB 1659 ' REFRESH SCREEN

gL As = "\ \ 84, #HI\ \"
94 PRINT " "

943 PRINT " ! "
9% DRINT LSING Q8:° | Current Crossdrift Soeed ":;VW:“ a/s i
968 PRINT " ! 1"
91 PRINT # I Enter (cr) 7o Keeo Current Value o
%2 ORINT " i po
978 PRINT " ! Cr Enter New Crossdrift Soeed (+ or -) P
960 PRINT . [ o
981 PRINT ™

R INPUT ¢ Enter -=) "iA%

1029 IF As = °* THEN BOTO 1020

1019 VN = VAL (AS)

1820 RETURN

: 1

1970 * DENTIFY TRARGET CHRRACTERISTICS

1089 !

1090 80%UB L1628 ! REFAESH SCREEN

1691 Ay = “\ 8\ \®

1892 PRINT " u
1093 PRINT " i I
1109 PRINT USING fi$:" i Current Tarpet Tvoe ":TTYPES:" e

1119 PRINT " f "
1140 PRINT " { £ Tyne Silhouette sevevvnensnsees | i
1158 PRINT " | F Tyoe Silhouptte ..cvevecienees 2 "
1160 PRINT " ! Tank - Side View .coveiveeroeeeses 3 |
1170 PRINT " | Tank = Front V1o ceveceesesnaese & 1
1160 PAINT " ! e
1181 PRINT " ! Enter (cr) To Keep Current Tarpet Type "
1182 PRINT ° ! po
1183 PRINT ! I Or Enter New Target Type "
1159 PRINT v | i
1191 PRINT ® ©




1192 NPUT " Iatar -- A3

1280 IF As$ = ** THEN GOTD 1223

1201 IF VALIAS) ¢ & OR VRLIAS) . » "mEN 3070 10722

1202 TGTND = VAL(R$)

1203 IF TGTNG = ¢ THEN TTYRES = ° T Z:l~puerta

1205 IF TGTNO = 2 TYEN TTYPES = " 7 3il-ouette

1286 IF TEBTND = 2 THEN “TYPES = * Tank - Sire Jiew'

1297 IF TOTND = & THEN TTYFE$ = *Tark - “neny ize’

1245 RETURN

123@ S0SUB L5 T ORZFSETA NN

1251 fs = "\ (T, TR\ \#
1252 PRINT " .
1253 PRINT o : "
1260 PRINT LSING Rs:° . Current Target seight ":B:" a |o
1270 PRINT " : "
1en PRINT . i Sater (cr) To eep Curvent Yalue o
127 PRINT " ; "
1280 PRINT v i Or Enter New Tarpet Heignt (1-1@ 2 ("
1299 PRINT . ! ™
1291 PRINT * *

130 INPUT " Enter —) “:R$

1310 IF A$ = "= THEN 1330

1320 KT = VAL(AS)

1321 IF HT (1 OR HT } 1@ THEN 60TQ 1250

132 B = HT

132 IF TETND = { THEN O = .4RG#R : [ = 23668 : D = 21148

1349 IF TBIND = 2 THEN A = 1.344#B ; C = [S635#B : D = 43758

1350 F TGTM) = 3 THEN A = 2,89#B : C = .359%B : D = .34!¢d

1360 F To™NO=4 THEN A = 1,2064B : C = ,2#B : D = ,4949

1361 5 GTYPE = 2 THEN RETURN

1370 N = INTIB)

1380 IFN L THENN=

1420 RETURN

1421 ‘

a2 * DEFINE TARGET RRANGE

1422 !

1430 GOSUB 11659 ' REFRESH SCAEEN

143! BR = % ' SAVE LD CURRENT RANGE

1432 A$ = "\ RS, 98\ \*
1433 PRINT b °
1434 PRINT " ! 1"
1449 PRINT (SING AS$:" ' Current Tarcet Ranpe °:R:* = v
1450 PRINT . i -
1454 PRINT " 1 trter (cr) "o {een Current Value P
1452 ORINT " I i
1468 PRINT o { O+ Enter New Tarpet Ranoe b
1470 PRINT ° ! e
147! PRINT " "

1460 INPUT * gnter —) ":A$

1499 IF A% = ** THEN 5OTO 1510

150 R = VAL(AS)

1510 iF TGTND (= 2 AND (R ( 1 OR R ) 4@0) THEN R = BR : 60TD 1430

1229 IF TG0 ) 2 AND (R ¢ 1 OR R ) 430@) THEN R = ER : SOTD 1439

1539 RS = R & SI6K/1000

158 RETURN




1536 !

1837 ' DEFINE TARGET SPEED
1538 '
150 GOSUB 11659 ' REFRESH SCREEN
1541 is = "\ 3N, 38
1542 PRINT " "
1543 PRINT " i "
1550 PRINT USING R$:” I Current Target Sceeg ":vR:" w/s o
1569 PRINT " ! i
1561 PRINT " | Znter {or) "o {eeo Current Vajue o -
1562 PRINT " i
1570 PRINT " ! Or Enter Mew "arget Soeeg (e Ir -
1589 PRINT " ] .
1581 PRINT " *
1590 INOUT v Enter ==} "1A8
1600 IF Q¢ = ** THEN EOTD 1650
1€19 VR = VALIAY)
1650 RETURN
1660 '
1670 ' HIN ERROR ANALYSIS
1689 '
169Q TREID = @ VOINITIALIZE MANNER OF COMPUTING AIM ERROR
1691 (LDST6™ = SIGMA : OLDPROB = PROB
1692 =1
1693 GOSUR 15778 ' DETERMINE MANNER IN WHICH AIM ERROR 18 70 8E COMDUTED
1694 LRG3 = 0
1780 If TREID ) 1 THEN GOTO (803 .
{701 605UB 11650 ' REFRECH SCREEN .
1782 fis = "\ \ &84, 48\ \"
1718 PRINT " "
1720 PRINT “ i e
1730 PRINT LSING R$:" i Curvent fim Error ":5I6MA:" mis M
1749 PRINT " | P ‘
1750 PRINT ‘ I Enter (cr) To feeo Current Value P
1760 PRINT " | |‘
1770 PRINY " 1 Or Enter New Aim Error (N
1780 PRINT . ! "
1798 PRINT = o
18860 iNuT . Enter --) ":A$ ’
1881 IF A$ = * "HEN FLAG3 = 9 : BOTD 1820
A 1882 SIGMA = Vi (R$)
' 1803 IF SIGMA = 9 THEN SIGMA = . 0BQ01
1884 LAB3 = |
18085 SBLESS2 = SIGMA
1820 RS = R+ 51GMA / 10@d
1838 GISUB 3730 Y ESTRBLISH HIT FROBABILITY
1831 NEWSIOM = SIGMA : NEWPROB = PROB
183 GISB %R
1849 RETURN
19¢0 '
1910 ' DEFINE HIT PROBABILITY
1920 ' -
. 1930 BOSUB {1650 " EFRESH SCREEN B
1931 A% = “\ \§. )\ \¢
1932 B = “\ \ 88§, 48\ \°

0




L

533
1934
1940
1950
1569
1960
1999
1991
%
e
)|
010
2uee
e
2031
a2
Eg T
2059
2061
060
2061
b2
2070
2080
coai
ce82
290
¢6d
0
180
1199
B3
2292
2201
<202
23
204
285
213
214
e21s
216

PRINT !

PRINT . f i
PRINT USING R$:" I Current Hit Probability °®;PROB:"

PRINT " | (N
DRINT LSING BS$:* ! Current Aim Error ":SIEMA:* mic

PRINT * | .
PRINT . i Enter (or} To Keeo Current Values i
PRINT Y ] N
PRINT " | Ur Enter New Hit Probability (@-1) e
PRINT i | h
PRINT © ©

INPUT 4 Enter —) "iA$

IF A$ = ** THEN FLAGA = @ : USERPRIT = @ : PHIT = PROB : GOTO 204Q

PHIT = VAL (A%)

USERPHIT = PHIT

FLABA = 1

IF PHIT (= 2 THEN PHIT = .20 Y JEFINE LONER LIMIT OF HIT PROBRBILITY

iIF PHIT )= 1 THEN PHIT = i-, 32001 !
OLDPRIB = PROB : OLDSIGM = SIGMA

GOSUB 3288 !
IF FLAGS = 1 THEN FLAGS = @ : GOTO 1932
IF FLABS = 2 THEN FLAGS = @ : GOTO SBe

DEFINE UPPER LIMIT OF HIT PROBABILITY

ESTABLISH THE INVERSE HIT PROBABILITY

NEWSIGH = S16W
GOSUB 3730
NEW'RD = PROB
605UB 9498
SOTC 580

* DEFINE x AIM POINT ADJUSTMEMT

'
6OSUR 11628
R$ =
PRINT
PRINT
CRINT USING R4:
PRINT
FAIN
PRINT
PRINT
PRINT
PRINT * *
INPUT

"\

IF A$ = *" THEN G070 2265

CJX = VAL(AS)

IF 6TYPE = ¢ THEN 6DTU 2379

' DEFINE Y AIM POINT RDJUSTMENT

GOSUB :1659

fs =

PRINT

PRINT

PRINT USING R$:
PRINT

PRINT

"\

' ZSTRBLISH HIT PROBRBILITY

' REFRESH SCREEN
\x#, 33\

Current I1-dim Ad)ustment °iCJX:"
Enter icr) To Keep Current Vajue

i Or inter New X-A1m Ad)ustment (+ or =)

Enter —) ":A$

' REFRESH SCREEN
LUK A

\Il

Current Y-Qim Adjustsent °;CJY:" a

Enter (cr) To Heep Current Value

77

l.
[




e
s
o

s 43 Fe) Moo B
.y L3 L.;
- 4

SN V]
(M)
o8 Fie 2 e

B
23
i3

29
[V

zedd
éuid
2400
2479
2480
249
250
asla
2520
2530
2549
2ol
2369
a57e
2300
23835
23R
2600
XY
2629
X
264
2659
2660
670
63
6%
2780
I}
270
210
27
2759
2760
2am
281
819
Bl
BW
2850

2810
et
e
289

PRINT "
PRINT "
PRINT "
PRINT * ¢
INpUT "
IF As = "* THEN oOTO 2370
CJY = VAL (R8)
RETURN

' EXIT MODEL
SYSTEM
END

! PARRMETER ANALYSIS MENY

Or Enter 'law Y-fix Adjusteent (+ or =)  [°

Enter —) "i:fi$

CLs

DRINT PARAMETER ANALYSIS"

PRINT * "

As = “\ A8\ \$"

BS = “\ \BH, N\ \"

Cs:= “\ \ &, #E\ \

D$ = “\ \ii, &\ 84, B\ 0\
s = "\ A, $0\ S, 4\ \*
8= "™ \BE4, 8\ \&i . \"
Gs = "\ \HHL, #\ B0, M\ Y
PRINT USING 3" Projectiie Type *:RDs;" Target Type“:TTYPES

PRINT USING B$:" Imtial Pitch Angle *;6AMMN#1000;* mils”

DRINT now

PRINT *

PRINT USING C$:" Flight Time "«TOF:" s Target”

PRINT USING D$:“ lopact Velocaty “IVEL:" w/s Dimensions  Herpth “;B:* w”

PRINT USING D$:° X - impart Point “iCIX:" m Width "Rz ¢

PRINT USING E$:" Y - impact Point WY m Area” s (R#(B-CI+(C#D) ) 1* wsp”
PRINT ° Battlefield Conaitions”

PRINT USING F$;" Dattlesiont "fB:* m X - Pim Adjustment  *i00X:¢ wt

PRINT USING F$:* Crossarift "IV s Y - Aim Qgjustoent  "3CJV:t w

PRINT USING 5$:;" Target Range IR w Aim Error "+Si6MA:" wmis”

PRINT USING F$:" Tarpet Speed “iVR: " m/s Hit Propapility *3PROB

PRINT »
PRINT * Select Functionis)*

PRINT

PRINT " | - Projectile TvpesBattlesight

PRINT " 2 - Crossdrift Soeeo

4 - “arget Ranpe/Soeed
S - fim Error

7 - Rdjust X/Y Aig®
8 - Grach Results*

PRINT " 3 - Target Characteristics 6 - Hit Propapility 9 - Quit*
PRINT *
INUT ° Enter --) “;CHOICE

RETURN

' SET TRAJECTORY CHARRCTERISTICS OF ROUND TYPE

i

IF pJ
IF pJ

1 THEN GOSUB 2939
2 THEN GUSLB 3979

iF PJ = 3 THEN BOSUB 3111
Gosus 218




29:9 vODETINE W13 LD DHARCTERISTIC DATA

155 '

XD =L 2d0QUE 64323954

i) Ciar = 554991099009

2% Ciidr = -5, 5R34e567D-12

2979 Cile) = .583154%4D-14
%0 ALF = 110% -4 "WAX SANGE o
2939 40 = 989, 5: ‘UPTATED £/9/87

30 el o= tade,Z5 'LPDATED &//87

312 VELD = 13RS 'OATED 6/9/87

e VELZ = 1837, "LPDATED 6/9/87

230 RETURN

3040 !
3050 * DEFINE %85S RQUND CHARRCTERISTIC DATA i
3060 ' .
3070 Clil) = 3000536026011 ;_
330 C1t2) =  4.265759550-09
3100 CI(3) = 1,87280127D~13 .
3101 Cli4) = 5.736491760-15 .
jee QIN = 164,87  'MAX RANGE i
3ie3 V0 = 924,57 YUPDATED 6/9/87 N
3104 T0F1 = 1767.26  'UPDATED 6/9/87 e
3109 VEL, = 13i%.82  ‘UPLATED 6/3/87
3186 VEL2 = 2641.74  'UPDATED 6/9/87 E
o7 RETURN

3108 '

3109 ' DEF;NE AT-o 30UND CHARACTERISTIC DATA

3110 !

3l Tl = 5.88743%-S

i3 C112) = 1. 260866E-3

i C113) = . 06489%-!!

315 Cit4) = 2,07222%-14

3116 = 1881.76  "WAX RANGE

7 V0 = 290.6 'METERS PER SECOND

3118 T0F1 = 2395.6 "UPDATED 6/9/87

3119 VEL! = 3946, ¢ "UPDATED 6/9/87

120 VEL2 = :296.9 *UPDATED 6/9/87
3121 RETURN
3180 ! i
3190 ' COMPUTE TRAJECTORY DATA

2 ! -
210 GAMMA = AB ¢ (CL(1) + QB # (£1(2) + 3 ¢ (C1(3) + RB ¢ Cital)))

3220 YTRAJ = GAMIA # R » (1 - R/ RB) / (i - R / RINF}

3230 TOF =R/ (VO ¢ (1-R/ TOFIN "UPDATED 6/9/87

3248 XTRAJ = VNa(R/1215. 36) 2/ (1-(R/1QAS.41) + (R/1778, 05) "2)

250 VEL = V0 # {1 - R/ VELL) / i1 + R/ VELD) 'UPDATED 6/3/87

3260 X0 = VR & TOF

3are ER

3269 RETURN ;
1299 ' y
130 Y SET X 8 Y INPACT POINT
3310 ' .
3xe CIXx = CJX « (XTRAJ - 20) # N —




3338 CIY 2 0JY « (YTRAS - 0y & &

3340 RETURN

m ]

3360 ' DEVELOPMENT XF INVERSE PROBRBILITY DATA

3N '

330 FL®: = 2

339 RETEND = 3§

3600 8S = RADCIR / 30R(=2 # (251 = Ski™s.

3410 SGUESS = %5 ¢ 302 . R -
3401 NEWSIGM = STUESS .
3420 GOSUB 11652 ' REFRESH STREEN

3421 R$ = "\ \&HEE, B8\ \"

k7Y PRINT . .

33 PRINT " i 1"

3424 PRINT USING As;* | Firgt An Error Estimate *:SGUESS;:" mils K

365 PRINT " | 1.

3433 PRINT . ! tnter (cr) To Keep First Estimate i

3434 PRINT " n 5

kLY PRINT o | Or Enter User Estisate (in mils) v

3436 PRINT . | o

kX)) PRINT * © -
3640 INeUT " Enter —) /At T
350 IF A = ** THEN 60TO 3520
3460 SHUESS2 = VAL(AS) :
k') RS = SGUESS2 * R / 1909 o
3581 el = i
10 60T0 3539 o
350 SBUESS2 = 9 :
21 RS = SGUESS » R / 19

3530 COINT = @

A9 FLAGL = &

1550 FLRG2 = ¢

360 WHILE FLAG! = @ AND FLAG2 = @

57 GOSUB 3738 ' ESTABLISH MIT PROBABILITY
80 TERML = (X1 # €1 - X2 # £2) # (Ml - H2) + (Y] » G} - Y2 # G2) # (F1 - F2) B
3590 TERK2 = (X3 # €3 - X4 # EA) & (H3 - HA) + (Y3 # G3 - YA # G4) & (F3 - F4)

%00 PROBDERIV = - (TERM) + TERM) / RS

3610 IF PROBDERIV = O THEN COTO 12150

360 CORR = (PROB - PHIT) / PROBDERIV

3530 RS = RS - CORR

3649 MT = COUNT ¢+,

350 IF ABSICORA) ( TOL # ABS(RS) THEN FLAGL = |

3660 IF COLNT ) MAXCNT THEN FLRGR = :

H70 WEND E
380 IF FLAG2 = | OR RS ¢ @ THEN 60TO 10829 ELSE SIfmA = 5 « 1200 / R N
%P RETURN . \
30 ' .
me ' DEFINE HIT PROBABILITY BASED ON TARGET SIIE <.
1L ' :
k74 X1 = (R/2-CIX) / RS

9 X2 = (/2 - CIX) / RS

750 X3 = (D/2 - CIX) / RS

68 Xa = (-D/2 - CIX) / RS

iTe YI = (B/2-C - CIV) / RS

3789 ¥Ye = i-8/2 - CIY) / RS .

80




%R
3580
19
020
B3
Kl.1
383
ace
3879
K11
38R
N0
Nl
%0
3930
%0
3358
1%e
39
3900

%0
R
10
M0
R
Wa
e
40

"R
Alie
4120
130
A1
1132
L
4150
460
A0
A1B0
3%
A0
K218
220
230
4240
4250
260
4270
A28
4290
A0
4319

¥3 = (/2 - ClY) /7 RS
YA = ¥y
X=1]l
6SUB 4148
El1=1]
Fil=p
X =2
B0SUD 4§40
£2272
FRep
X =X3
GOSUR 4148
E3=2
F3=p
X = X4
B0SUB 4140
E4=1
Fanp
Xayl
605UD 4149
Bl =1
Hl=p
X=Y2
GOSUD 4148
68« 1
HRsap
X=v3
GOSUB 4149
63s1
H3eP
64 = 61
He = MY
PROB = (F1-F2) #(H1-H2) ¢+ (F3-~a) 2 (H3—n&)

RETURN

1

' GAUSS
'
1A = ABS (X}
IFXA) 10 THEN XA = 19
Al = . 4361836
A = -, 1201676
A3 = .937298

T=17 (1+,33367 ¢ )
15 .3989423 ¢ EXP(-.5 & XA ¢ XA)

Pzl -2e(T e (Al +T ¢ (R+TeAM

IFX(OTHNP = -P
RETURN

PROCESS THE GRAPHIC ANALYSIS MODEL

GOSUB 1165@
COLOR 15

DISPLAY GRAPHIC ANALYSIS MENU

' REFRESH SCREEN




4317
4318
4319
4329
4321
4322
4333
434
435
4424
425
M6
4427
4428
%29
4438
4432
4433
4434
4435
4436
4437
4438
4439

vy
4443

Se1e
520
X
S240

5260
278
5280
529
5300
3318
X0

534

5360
378
5380

3410
S420

3330
549
9550

1

IF PLOTPT = @ THEN ECURVES = “Not Defineq*

cs =
Bs =
As =
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

PRINT USING C$;"

PRINT

PRINT USING BS;*"
PRINT USING R$;"
PRINT USING A$;"

PRINT
PRINT
PRINT
PRINT * *
INUT

"\
"\
"\

\ e
\&\ W
VA \"

Select Function

Define Data

Plot Curveis)

Thmretical (AR NN NEFNENNFERNENNNENNNNERNLENERNNERHJEN]
Emoirical socovennes *JECURVES: . evunsernnanns

Seiect Theoretical Curvels) .,";TCURVE$;".. 3 i*
Include/Exclude Theoretical .....*}STSTC$: . ... 4 I"
Include/Exclude Eapirical «..0..."§STSECS: . .... S
Display ......

nuit 484 e AENSPPEEOILINNQEERIEENCGEIRRISBRSROSRDERS

|n
lﬂ
IH
1"

!Il

n --

[3 l“
$8200280080808308000000s000000¢can 6 l'
7 1"

IFFC (1 R FC ) 8 GOTD 4270
IF FC = { THEN GOSUB 1793
IF FC = 2 THEN GOSUB 18289
IF FC = 3 THEN GOSUB 18560
IF FC = 4 THEN 60SUB 15175
IF FC = 5 THEN 60SUB 15160
IF FC = 6 THEN GOSUB 18231
IF FC = 7 THEN BOTO 7!

6070 4270

' SET MAX/MIN RANGE OF TARGET

A}

Enter —) °;FC

' DISPLAY THEORETICAL FUNCTION CODE MENU
* DISPLAY EMPIRICAL FUNCTION CODE MENU

' DEFINE CURVES TO BE PLOTTED .

' INCLUDE/EXCLUDE INITIATION SWITCH

' INCLUDE/EXCLUDE INITIATION SWITCH

' DISPLAY GRAPHICS

' RETURN TO MAIN MENU

XPT{1) = ((A/2)/N)#64: YPT(1) = ((B/2-L)/N)+60

XPT(2) = ((D/2)/N)#bA: YPT(2) = ((B/2-L)/N)+6Q

XPT(2) = ((D/2)/N)#6A: YPT(3) = ((B/2)/N) %62

XPT {4) = ((~D/2)/N)#b4s YPT(4) = ((B/2)/N)#td

XPT(D) = ((-D/2)/N)#bh: YPT{S) = ((B/2-C)/N) %60

XPT(B) = ((~A/2)/N)¥bhs YPT(6) = ((B/2-C)/N)+&d

XPT(7) = ((~A/2)/N) w6tz YPTIT) = ((-B/2)/N)#50

XPT(B) = ({A/2)/N)*64: YPT(8) = ((-B/2)/N)#6D

XPT(9) = ((A/2)/N}#GA: YPT{9) = ((B/2-C)/N) +60

GOSUB 56 ' SET SCALE VALLE

60SUB S619 ' SCALE MAX AND MIN VALUES

GOS8 5838 Y SET TRANSLATIIN VALLE OF TARGET
6OSUB ST5¢ ' TRANSLATE WAX AND MIN VALUES

60SUB 5899 ' ADJUST MAX AND MIN VALUES “C SUREEN COORDINATES
COLOR 15 ' SET FOREGROUND COLOR TO WHITE

KEY OFF

oS

CALL XYLABEL (N ' DISPLAY X & Y CARTESIAN GRAMH LABELS
60SUB 1089 ' DRAW 2 DIMENSION GRAPH

GOSUB 6299 ' DRAN TARGET WITHIN GRAPH

GISIB 324 ' SET RADIUS OF 49, 86,99 % CIRCLES
GOSUB 3314 ' DRAN CIRCLES AND DISPLAY SUPPORT DOCUMENTATION

A$ = INKEY$ : IF A$ = ** BOTO 5560



=<5 RETURN

et !

NREL ! SCALE POINTS OF TARGET

Sode !

bie FORPMNO=1T09

Seee NXPTS(PTNO) = XPT(PTNO) # XSCALE

<630 NYPTS(PTNQ) = YPT(PTNO) # YSCALE

tee@ NEXT PTNO

5650 RETURN

660 !

<573 ' BET SCALING VALUE

<530 !

6% XSCALE =

5700 YSCALE = XSCALE

710 RETURN

Sm '

TR ! TRANSLATION Gr TRRGE:

3740 !

9758 FORPINO=1TO 9

5760 NXPTS(PTNG) = NXPTS(PTND) + XTRANS

779 NYPTS(PTNO) = NYPTS(PTNO) + YTRANS

3780 NEXT PTNO

7R RETURN

Jae !

Bl ' SET TRANSLATION VALLE

3820 '

2838 XTRANS = 6

SeA YTRANS = 2

850 RETURN

5668 !

S87e ' ADJUST FOR DOT WIDTH AND CONVERT TO SCREEN CCORDINATE SYSTEM
5880 '

J89@ FORATNO =1 T0 3

390 NXPTS(PTND) =MAXXRES/2+NXPTS (PTNO) # (MAXXRES/MAXYRES/ASPECTRATIO)
3310 NYPTS(PTNO) =MAXYRES/E-NYPTS(PTNO)

%0 NEXT PTNO

3938 RETURN

6260 !

6272 ' DRAN REQUIRED TARGET ONTO SCREEN

6200 !

6290 DRAN "BM="+/ARPTRS(NXPTS (1) ) +*, =*+VRRPTR$(NYFTS (1))

6300 FOR 1=2T01%

6310 ORAE *M="+VARPTRE (NXPTS(1)) +*, =" +VARPTRS (NYFTS(I))
6320 NEXT |

6330 RETURN

210 !

9220 ' SCALE CIRCLE RADIUS WALLES -

23 !

3240 RAD! = R # .132 ' UPDATE CIRCLE RADIUS VALLE 7/27/87
3258 RAD2 = R #,136 ' UPDATE CIRCLE RADIUS VALUE 7/27/87
9260 RADI = R # .14 ' UPDATE CIRCLE RADIUS VALLE 7/27/87
e7e RETURN

3280 '

9290 ' DRAW 48,86,99% CIRCLES, AIN POINT, AND SUPPORT DOCUMENTATION ONTD SCREEN
938 '

83



RSESPRERDN » TR B DN A Y AR IER ™ FALY EEEIREY < FaT B -

93 KX = S1a/N
EXI Ry = 21
L2 XPLT = (30~ 13 ¢ (X16ANS - 1)) + (Ca¥ » 1500
I3 VERLT = D - W # By
24 DRA "AM=" +VQRLTRS LXPLY) 4%, =" +VARDTRE (YL ) Y SET CURSOR TO STAR: POINT
GliE CRAM NG 3 WD S NL T NR B*
76 DRAN 8% 610,180
317 DRew V6 RPH2G2R2Y
2:18 DRAN *BM S54Q 180°
3313 DROY "L 12U2G§2Faue
32z COLOR 2
9358 CIRCLE (32@--(3¢(XTRWNS-1)+(CkX#158)), @8-CKY#5Q}, 1+5IGNR/N#RADL * LPDATED 7/27/87
4331 COLOR
9340 CIRCLE (320+ (3% (XTRANS-1)+({CKX#150) ), 108-CKY#€Q) ,25SIGHR/NSEADS  * UPDHIED 7/27/ 2
9341 COLOR 14
9358 CIRCLE (329+(I#(XTRANS-1)+ (CKX#150) ), 108-CKY#63) , 24SIEMI/NGRDY ' LPDATED 7/21/7
9383 COLOR 15
a5 Le ="\ \#, 88\ \dH, \BAgE. M\ \"

| 981 LIOCATE c3,78
338 £ T "Maters”
93% LwHE 4,12
RS PRINT USING L#;"Hit Prob =*;+RB;" Aim Error =";SIGMA;" eils Target Range = i7" 27
9410 LUCATE 6,22
5420 PRANT "4Q, 86, And 99 Percent Round Impact Circle’
9430 LOCAIE 23,25
4.9 PRINT ™ii% Avy Key To Return To Main Menu®
940 RETURN
9[6& ]
94170 * DISPLAY ESTIMETION SUMMARY FOR HIT PROBABILITY
J4oMd '
9459 GOSUB © 1630 ' REFRFSH SCREEN
9491 A% = "\ \R, $# LR \®
9492 B = " A% & AN '
9493 D¢ - “\ \ a8 ve
€3 PRI . _ _ o
gile CHINT ° i "
9R0 TOINT . ' ESTIMATION "UMMARY it
x» PRINT . | —— L
9531 CRINT " ! 1"
95 PRINT . i grror Tolerance = .81 o
959 PRINT v i {*
50 PRINT " ] Esticate Hit Probability  Nis Erro: i
956 PRINT N | — e (e
9565 PRINT o ) "
9570 PRIT 1SING ¢ . | nitial *; CLDPROB:OLNSIGY: ® 1*
9571 IF FLACS = @ AiD FLARG = @ T 307D 9382
330 F FLRBa = | AND FLABA = | Thtw NRINT USiMG Ps;® | User * sUSETPN] -t RUESS2;* 1
9581 iF FLAGI = 1 GWD FLAGA = @ THEX PRING 'S5ING De;* ! User - -SRUESS ;- i*
9582 IF FLABS = @ AND FLASBA = | THEA PRINT USINS of;" ] Iksgr " sUSCRPHIT ;" -
5% PRINT USING D$: " | Prograa —" +SEUESS: * |
368 PUUNT LSING RS v ] +.mal * NEWPRUBSHENSIGHS (e
%.9 PRINT . ] _ "
%20 PRINT " =
%9 PRINT . Hit any Kov To (ontinue-

49 R = IWEYS ¢ IF A2 ¢ THeN By’ 96ed




%52 AETURN

20 !

%7 v DISALAY ESTIXYATION SUMMARY ~0R AIM ERACK

S0 '

44,99 B0SUD {1650 ! REFRESH SCREEN

%351 s "\ b M L\ \*
AT5e B = "\ \BH,L #8\ \"
%3 o= o \ .4 \
57 ~RINT " .
¥ FRLAT " | "
9720 PRINT o | ESTIMATION SUMMARY i*
DRV ] PriNT " } "
™ PRINT " ) "
973 oRINy " | Estirate Ais Error Hit Probability 1"
9%¢ PRINT - { —_— ®
N PRIMY * ] I*
718 GRIT USING AA; “ ] Initizl *;J.DS16M;0LDPROB; i*
it IF LRG3 = © M 6010 9739

578 I° M2 = | JiEN PRONT US(MS 3" | User truBUESSR; - (e
979 wIINT USING C$, b ! Proar-s —*+sNEWPROD:; *

R LRINT USLiE FY; - ] Fimal * sMFRSIGH;NEWPRDB: * )
We CRINT ' e e *
"0 JRIT v

1928 PRINT - Hit My Fy To Cortinue®

g At = THREYS ; & 2 = ° THEN §770 9849

9833 RETURL.

%K) !

By Y HIT PROBAB(L. TV TUO LURGe

i™e ?

11%ce PRINT CHY(7:

16340 BROB = OLDPROB

10658 SICNA = OLDSIGY & R = A&/t B
10060 BOSUB 1.430 ' heFRESH JCREEN
10861 PRINT * o _ "

1052 OPINT * ' "

16878 PRIMT ® . Inout Propability Too Large, Choose Ssailer Value:©

10071 PRINT * . . _ i

1872 JRINYV ° "

10988 oyt " Enter *V' lu Choose Gaaller Value Else T~ter "0 —)" A8

1030 IF A% ="V (R AL = "v* THEN FLAGS = 1 , SOYC ‘@281

16108 IF = "N ORAS = “n" ™EN FILAS5 = & : 60T 2288 LSE GOT ‘&=

10120 ’

1015w ' DERTVATIVE F PROPARRILIYY 12 S2R0

1040 '

18153 PRINT CKhe:')

10170 SIGM = WMSTRY ; RS - RS ZHP

19189 FRIR = OLL®'CR

10192 GOGUB 11656 ! {EFRESH SCREEN

19194 PRINT * - *

1695 PRIRT * | 1®

1208 PRINT ° i Deriva*ive Of Probability Function Went To lero I°

L1 PRINT * : "

1828 PRINT * i Air Error Estimatior Process 'DIED’ |

18239 PRINT * [ |

i®R3l PRINT = °




10249
1R
18260
1289
10309
1318
10320
18339
16340
1358
1069
18378
1869
18399
iGes
19418
10429
18430
18440
1A50
13460
10470
10480
10499
10509
16518
18528
10530
254
13659
18569
iN7e
1660
16599
18535
18596
89?7
10600
10618
18611
1612
19613
106C0
10630
10649
18656
18655
186%
18668
1670
10688
18699
10708
19701
1%

It ¥ Enter 'Y' To Trv Again Else Enter V' --)":R$
IF & = "Y" (R A$ = “y* THEN FLASS = 1 : 50TD :22%2
IFA$ = "N* OR RS = "n" THEN FLAGS = 2 ELSE 507D 12170
RETURN
1

' DISPLAY HIT PROBABILITY BY RANSE TADLE 08 © & F 3ILCLE™TE "ARGETS

'

605UB 11659 ' REFRESY SCREEN
PRINT » HIT PROBARILITY BY RANGE AND AIM ZFROR"
PRINT v »

= LAY A\
Bs = °\ 1
[ I "\ \#, 3 3%, # H.8&

= "\ \i, B4 5.4 #4, =
PRINT USING B$:" Theoret ical Curves 1 2 3 -
PRINT USING D$:° Aia Error (ails) *1SIGMA1 (1) :5I6MAL 12) :SIEMAL (3)
PRINT © *
PRINT USING B$;" Hit Prodabil:ty*
PRINT USING B$3" Range (meters) X 4 r S
PRINT USING Cs;" 30 = :DAT(1,25) ;BAT(2, 25) ;DAT(S,25)
PRINT USING C$:" 19 *:DAT(1,59) ; DAT (2, 5@} ;DAT (3, S)
PRINT USING C$3* 150 *{DAT(1,75) :DAT(2, 75) ;DATIS, 75)
PRINT USING C$:" o0 "+DAT(L, 199) :DAT(2, 109) ;DAT(3, 108)
PRINT USING (33" &0 *sDAT(4, 125) ;DAT(2, 1235) ;DAT {3, 125)
PRINT USING [s:" S0 " ;DAT(1, 15@) sDAT (2, 158 ;DAT(3, 15
FRINT USINS (¢;° 358 " LAT{L, 1TS)sDATI2, 479) ;DAT (3, 1735)
PRINT USING Cs:" 430 *:DRT(1,209) :DAT (2, 289 ; DAT (3, 200)
PRINT © ®
PRINT " Sejact Theoreticai Curve(s) To Dispiay"
PRINT * v
PRINT " { - Curve | 4~-Curves 1 § & 7 - Curves i, 3, &3
PRINT . 2-Curved S-Curves! $ 3 3~ 2ut”
PRINT " 3-Curve3 6-Curves 2§ 3"
PRINT "
INRUT ! Enter -~) *:fi$
iF A$ = ¥~ "HEN GOTD 18339
oM = VAL(AS)
IF oM ¢ . ORGM) 8 THEN BOTO 10330

RETURN

' DISMAY Y AXIS LABELS FOR GRAPHIC ANALYSIS CARTESIAN GRAPH

1
LOCATE 6,3
PRINT ", B"
LOCATE 11,3
PRINT ". 6"
LOCATE 13.3
PRINT "PH"
LOCATE 15.3
PRINT ~, 4"
LOCATE 29,3
PRINT *.2°

RETURN

* DISPLAY X RXIS ABELS FOR SRAPHIC ANALYSIS CATESIAN GRAM
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LOCATE 5,6
PRINT "RGE"
LOCATE 25, 14
PRINT "5e*
LOCATE 35,23
PRINT "100°
LOCATE 25,32
PRINT *{5Q¥
LOCATE 25, 41
PRINT "209*
LOCATE 5,51
PRINT 250
LOCATE 25, 60
PRINT "3¢0°
LOCATE 5,70
PRINT "350°

RETURN

' DRAN CARTESIAN BRAPH FOR PARAMETER ANALYSIS MODWLE

A

L=20

DRAW “BM 33, 0"
FOR M=1 70 179 STER 6
L=sL+1

IFL =S5 THNDRAM ") 6 NR 3" : L =@ ZUSE ORAW "D 5 NR E°

NEXT M

FOR M =1 7O 580 SiEP 15

= L+

.

IFL =5 THN DRAW "R

NEXT ¥

FOR Y =179 0! STE? -5
L=L~+1l

IF
NERT M

FOR M =63 70 & STEP -IE

L=L+
IFL =
NEXT M
ETURN

=
)

1
a

THEN JRAW "L

15 M B

L=S THENDRAY "U 6 NL 19"

&
oz

.e
w

: L =@ 5LSE DRAN "%

1

N

)

t L= dZiSC JRAW “J S ML S

;- =0 ESE ORAE L

' IRAW CARTESIAN BRAPH FOR FARAMETEY MNALYSIS MIDWLE

1

L=20

JRRW BN 33, 18"
FOR M=t TO 173 STER 6

L=L+!

IFL=6 THENDRAK "D 6 NR 9" : L = @ ELSE DRAN “D 5 NR 5"

NEXT N

FOR M = | TO 6% S5TEP !5

L=L+1

IF L =5 THEN DWW “R 15 Mi 6" : L = @ ELSE DRAW % 15 N 3*

NEXT M

FOR R =179 0! STEP 6

L=.

+ 1




tiild
1iied
'
1icse
|
Li25
119

as
hav

L1380
1lied
PORKY)
(134
1438
o

R4
dav

11364
1iind
11363
11370
11380
1139
11489
L)
11429
11438
11449
11359
11468
11473
11460
11438
1249
{1500
11518
1158
LS8
11549
11550
11641
1igée
11643
11650
11608
11670
11688
11699
1178
1171
11720
1173
11742
11758
11768
1m
11789

IF L =6 THEN IRAN "U 6 NL 9" : L = @ ELSE DRAW "UA NL §¢
NEXT M
FGR N = 6B TO 1 STEP -15
=L+l
IF L =5 THEN DRAW "L {5 ND o™ : L = @ ELSE DRRN “L 15 ND 3"
NEXT ¥
AETURN

' DRAY ™HEORETICAL CURVES FOR GRAPHIC ANALYSIS MODULE

IF DT = & THEN GOTD 11450
FIR I = PSTA TO PEND STEP SN0
DRAW *BA="+VARPTRS(PLOTK (PSTA, 1))+, =*+\ARPTRS (BLDTY (PSTA, 1))
FOR PK = | TO 200
IF P = 200 THEN GOTD 1380
IF 1= 1 THEN COLOR 2
1= 2 THEN COLMR 4
IF 1= 3 "HEN COLOR 14
LINE = (RLOTX (1, AK+1) PLOTY (I, PR+1) )
NEXT PK o
IF 1 =3THENFIR = 100 ——
IF i =2 "HEN PR = 1€5 o
IF1=:7HNPR =150
GOSUB 134 ' CONVEAT SCREEN CODRDINATE SYSTEW 0 TEXT COORDINATE SYSTEM '
GOSUB 13430 ' DUTAJT SUPPORTING DOCWNENTATIGH FOR THECRETICAL CURVES =
NEXT 1 TS
RETURN Lo

' DRAN DMPIRICA. CURVES FOR GRAPHIC ANRLYSIS MODULE

Houow
[T (U g

IF DDEC = @ THEN 5070 1:5% R
FOR ] = : 70 PLOTET =
DRAW "EM=* +VARPTRS(PLTYX (1) 14", = +JARPTRS(RLTYX (1)) * S~ ZURSOR 10 START 0INT
DFAW "NU 3 ND 3 NL 5 AR 5" ' DRAN CROSS HAIR TO INDIZATE EMPIRICAL POINT
IF = MCTPT THEN GOTO 1S
LINE =(PLTXX(I+1),PLTYX{I#1))
NEXT 1
RETURN
)
' REFAESH SCREEN
1
CLs .
PRINT * " '
PRINY " " '
PRINT " "
PRINT "
PRINT » v
PRINT * *
PRINT v
PRINT © "
PRINT * ©
PRINT *
RETURN

' DISHAY EMOIRICAL DRTA TABLE
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Y.
1.500
1201
Li52e
..503
LG0s
1:609
11606
11887
11808
bRl
31
1:420
11339
1949
11859
1.869
1:899
11908
11310
11929
1:930
11949
11358
1196¢
11979
11980
11990
11951
12009
12010
122
{2038
12040
{2941
12047
10063
12052
2851
12352
12053
12054
12055
12056
12857
1c0pd
12070
12988
12099
12109
12181
12118
12129
12138
12228

HESRCIRE R ' FIAST TIME IN
! REFRESH SCREEN

L AND SLCTST (= L THEN ENDL = ALOTRT

©OAND 2UOTET )t ThEN ENDL = 10

DAND PLITRT (= 1) THEN ENCL = (2

& AND PLOTRT §

2 AND PLCTPT ) 2D THEN ENDL = &9

: AND PLITFT «= 2@ TrERN ENDL = o9
~0 FLOTET ) 20 THEN ENDL = ALCTRT

G N

e TR
R N B B I BT B B § I =e BB ]
. m g

[

1
-

od "\ \#
FRINT USING o$: " PRGE #";PABE:"

PRINT * *
PRINT .
PRINT u
PRINT .
FOR T = SLOOP 70 ENDL
PRINT LSING A$:1:RDXPLT(I) sADYPLT (1) 4, Q1
NEXT 1
PRINT
IF PAGE = ! AND PLOTPT ) I
IF PAGE = 2 AND PLOTPT ) 2
RETURN

* IDENTIFY EDITING FUNCTIONG

@ THEN PRINT
8 THEN PRINT

FRINT *

PRINT

FRINT

PRINT

PRINT = "

INPUT

IF EDT « { OR EDT ) 9 THEN GOTO 118239

IFEDT = 1 THEN PABE = ¢ @ SLOOP = 1 : 5070 1205k
IF EDT = 2 THEN PRGE = 2 : Si 1 : GOTO 1e@Ss
[F DT = S THEN PRGE = 5 @ Zi : GOTC 1205

IF EDT = 4 THEN GOSLB i2100
IF EDT = S THEN GOSUB 1279
F EDT = & "HcN GOSUR 124cd
iF DT = 7 THEN GOSLE 12699
iF EDT = 6 THEN GOSUB 12800
{F EDT = 3 THEN GOTO :c@6
5OSUB 1891
BOSUR 1:7%
RETURN

' ADD A RECORD CF EMPIRICAL DATA

1
PLOTRT = SLDTPT + ¢
IF ALOTPT ) 3@ THEN ALOTPT = 20 : G070 1e239

13 AND PLETPT (= &D THEN ENDL = PLOTPT

#ate LX L
\II

TRBLE GF EMPIRICAL JATA POINTS®

Range Hit Probability?

{1 - 400 m) -1

* INCREMENT TCTAL EXOIRTAL NINTS

Continued Next Page*
Cortinueg Next Page"

4 - oo 7 - Retrieve’
5 - Geiete 8 - Store"
6 - Yodifv 7 - Guit®

Enter -=) “:EDT

1 = PLOTRT * ST POINTER 70 NEXT AVRILABLE STCRAGE _OCATION

SCFUNC = @ ' CLEAR LDOP RRILND FLAG

0SB 1360 ' DEFINE TARGE™ RANGE § HIT PRGBABTILITY COORDINATES

RETLRN




12240
12258
12260
1279
12271

12288
12284

2202
12283
1284
12250
12308
12319
12328
12339
12349
12359
12368
12370
12371
12372
12389
12399
12008
12419
12620
12421
12438
12431
12432
12441
12bae
12843
12044
12445
12466
12447
12448
12449
12658
12451
12432
12453
12454
124535
12456
12457
12458
12439
12469
12461
12462
12663
12464
12465

]

Y DELETS A RECORD IF SHMPIRICAL AT

GGSUB {1881
PRINT » »
ARINT cnter Toint woper 0 oe eleteg”
PRINT * ¥
INWT * Or Srter «or) To Guit --) “AS
iF #$ = ** THEN o070 2382
DELND = VAL (A%)
P DELND ¢ 1 LR DELND © AoLIYOT TREN 30T L1270
1= Q
FOR T = | 7O RLOTPY
IF ! = DELND THEN GOTD 2369
K=K+ |
ADXPLT (K) = RDXPLT(D)
ADYRLT (K) = ADYPLT (D)

NEXT 1

PLOTPT = PLOTPT -

B0SUB 12520 ' SORT RANGE AND HIT PROBABILITY IN ASCENDING ORDER

G0SUR 12609 ' CONVERT RANGE AND HIT PROBRBILITY 7O SCREEN COORDINATE
RETURN

' MIDIFY A RECORD OF EMPIRICAL DATA

GOSUB 11801

PRINT © *

INPUT » Snter Point Mumder To Modify -~V ‘i

IF 2 ¢ 2% 7)) OLCTRT THEM G070 12429

60SUB 11630 ' REFAESH SCREEN

A = ! ] L LR

5 = "\ » \

PRINT USING B$: " PROE #¥:PAGE:" TABLE OF EMPIRICAL DATA FOINTS®

PRINT * "

PRINT " Point Rarce At frodao lity’
PRINT " ] (- L300 - 0"

PRINT B '
PRINT USING A8$:7:RDXPL™ (I} sRDYPLT(]1s, 91

PRINT )
PRINT * °

PRINT " °
PRINT "
PRINT ‘
PRINT "
PRINT "
PRINT .
PRINT .
PRINT ®
PRINT g
PRINT *

tnter Mogification Jotion '

RINOE ¢vuveevnerasenanennnans
Fit Protability cieiveennnnen
Range & Hit Propability .....
Quit coviervvnernnsressannias

—
<

& L1
-

INPUT " Enter --) ":SCID
IF SCID = t THEN SCFUNC = | : GOSUD 13600 : BOTOD 12466

IF SCID = & THEN SCFUNC = @ : 60SUB 13723 : 6070 12466

1F GCID = 3 THEN SCFUNC = @ : GOSUB 13609 : GOTO 12466

IF SCID = &4 THEN GOTD :2467




12466
12467
12511
18512
18513
12529
1530
1548
12350
12560
12361
12562
12563
12564
12565
12566
12570
1288
12599
12591
12592
12393
12608
12610
12628
12630
12668
12650
126689
1678
1c680
12699
12704
12719
2728
12138
12748
12759
1273l
12722
2760
12770
12788
12799
12809
12819
12829
12638
12840
12850
12863
12878
12888
12899
12900

6010 12432
RETURN

' GORT EMPIRICAL DATA IN ASCENDING ORDER FOR TARGE™ TANGE

K=1
FIR IP = | TO PLOTPT-}
K=2K+1

FOR J = K TD PLOTPT
IF KDYPLT(IP) { ADXPLTIS) —EW 370 [28°
UMY = ADKRLT (3
DUMIYE = ADVALT(J)
ADXRLT (J) = ADXPLT(IP)
RIVRLT(J) = ADYPLT(IP)
ADXPLT(IP) = DUMMY
RDYPLTCIP) = DUMNY

NEXT J

NEXT 1P
RETURN

* (ONVERT EMPIRICAL DATR TO CARTESIAN POINT SYSTEM —
' e
FoR [P 5§ TO PLOTPT
IF TETND (= 2 THEN PLTXX(IP) = 25 + INT((RDXPLTC(IP)/2) ¢ 3)
iF 707D ) & THEN PLTXX(IP) = 33 + INT ((RDKRLTIPI/E0) # 3i
PLTYX(IP) = INT((18 - 179 & (ADYRLT(IP)/100))) + {73
NEXT 1P
RETURN

' EXTRACTS ENPIRICAL DATA FROM FILE

]
IF YTETNO (= 2 THEN GPEN "IV #1,"00INTS, 5L ' CPEMG FILE S0R £ 3 7 SILOLET™E TAREETS
iF TGTND 3 2 THEN OPEN "1°,81,"POINTS, TNK" ' OPENS FIlZ FOR TAWK "30NT & SIJE TARBETS

INUT 41, PLOTPT " NMBER 5 0INTG 0 EXTRACT

FOR 1 =1 70 fLOTRT
INPUT #1,ADXPLT (1), ADYPLTII) ' ZXTRACT FOINTS FION FILE

NEXT 1

CLOSE ¢

G5UB | X0 ' SORT POINTS N ASCENDING CRDER

GOSUB 1262
RETURY

' STORES EMPIRICAL DATA INTO FiLE

CCWERT 20INTS 10 CARTESIAN POINT 3YSTEM =

IF TGTND (= 2 THEN OPEN “0".#}, "PQINTS. SIL®
IF TGTNG 3 2 THEN OPEN °0°.#i, "POINTS, ¥

WRITE #1,PLOTPY ' NJMBER ¥ POINTS 70 SAVED _
FOR 1 =1 IC PLOTPT
WRITE #1,ADYPLT(I),ADYPLT(I)  * POINTS 3AVED -
NEXT 1 )
CLOSE ¢
RETURN

" DISPLAY HIT PROBABILITY BY RANGE TABLE OR TANK TRRGETS

» -

91




128
12529
12530
12349
12950
12969
i97a
13980
18999
13609
13819
N2
13830
13040
13859
13069
13872
13080
13890
13109
13112
13113
13114
13120
13i30
13149
13169
R
L3162
13183
a170
3189
13190
13200
il
13229
1ace!
R
13239
13049
13259
13269
13270
13280
13290
13329
13310
13329
13330
13349
13350
13360
13370
133180
131299

GOSUB 11633 ' REFRESH SCREEN

PRINT . HIT PROBADILITY By SANGE AND AIM ZRRCY”
PRINT "= *

R$ = " \*

Bt = "\

C$ = “\ \H. o, 8 1]
Ds = "\ \&h. 8 LN ) "
PRINT USING Bs:® Theoretical Curves { 2

PRINT USING D$;*
PRINT " °
PRINT USING B$3*

Rim Error (mils)

Hit Prodanility”

i
e

o B8

3 L]

“1SIGMAL (1) :SIEMA1 (2) :81BMA1 (3)

PRINT USING B$:" Range (meters) 1 3 %
PRINT USING C$;* Sod *sDAT (41, 25) 1DAT (2, 25) :DAT (3. 25)
PRINT USING Cs,* 1009 *+DAT(1,50) : DAT (2, 501 1DRT (3. 39)
PRINT USING Cs:" 150 *+DAT (L, TS) ;DAT (2, 75) s DATL3, 753}
PRINT USING Cs:* 2000 *+DAT{1, 10@) :DAT (2, 1@3):1DAT (3. 19)
SRINT USING C¢;° ol ] *:DAT (5, 1250 :DAT(2, 1250 DAT (3, :25)
PRINT USING Cs:® 3000 *:DAT(], 150) ;DAT (2, 1501 : DAT (3, 15)
PRINT USING C$:"® kM *;DRT (L, 175} DAT(R, i T3V ;DRT (3,4T5)
PRINT USING Cs:* 4000 *+DAT(},20@) :DAT (2, 209) 1 DAT (3, 208)
PRINT = *
PRINT * Select Theoreticai Curvets) To Disolav"
PRINT * *
FRINT . 1 -Curve i 4-Curves i 82 7-Curvest, 2, 83"
PRINY v 2-Gumve 2 S - Curvee t 13 A - Jurtt
PRINT " 3-Cuved 6-Curves 283
PRINT * "
INOYT ' tnter ==t "iA$
F A% = " THEN GOTO 12910
6M = YALIAS)
iF 3™ (1 OR GM) 8 THEN 60TO 1910

AE URN

' DISLAY X AIIS LABELS SOR TANK TARGET MAX IMLN RANGES

A
LOCATE 25,6
PRINT *RGE"
\CCATE 25.:3
PRINT 50"
LOCATE 2%, 2
PRINT " ;000"
LOCATE 35, 31
PRINT "!589"
LOCATE 35, @
PRINT *2002"
LOCATE 35,¢
PRINT "2500"
LOCATE 25,59
PRINT "3202"
LOCATE 5, 9
PRINT 500"

RETURN

' CONVERT GRAPHICS SCREEN CODRDINATE SYSTEM INTO TEXT COORD INATE SYSTEN

]




J3400 CIL = INT(.1244 & PLOTX(L.PTR) + 3,336)

Y Rl = INT(,1166 « PLOTY(I,PTR) + 2.1)
234ed IF ROW )= 3 AND ROW (= 5 THEN ROW = RUW +
13438 IF ROW 7= 7 AND ROW (= 9 THEN ROW = ROW - 2
13469 IF RCW )= i AND ROW (= 24 THEN ROW = ROW - |
13450 RETURN
136D !
(R0 * DISPMAY SURPORTING DOCLMENTATION FOR GRAPHIC ANALYSIS MIDULE
13669 !
' 1430 DRAN "BMz="+VARPTR$ (PLCTX (1,PTR) ) +*, =*+VARPTRS (PLOTY (1, PTR))
23509 IF PLOTY(L.RTR) ( 26 THEN DRAW “O 8 R 8 BR 3" ELSE DRAW "U 8 R 8 BR3"
13519 LOCATE A0W.COL
13541 IF1=1ANDGW = { THEN PRINT °CLRVE 1° : LOCATE {,33 : PRINT USING "CURVE 1 = #¥. 30 wils";SIGMA1 (1)
13512 IF 1 =2 AND BM = 2 THEN PRINT "CURVE 2* : LOCATE 1,33 : PRINT USINS "CURVE 2 = ¥4, 9% :mls”:515MA1 12!
13513 IF I =2 AND GM = 3 THEN PRINT °CURVE 3° : LOCATE 1,33 : PRINT USING °*CLRVE 3 = dd. 4 mls?;SIMAL(J)
3514 iF 1 =1 AND M = 4 THEN PRINT "CURVE !* : LOCATE .20 : PRINT USING "CURVE @ = &b, #% mls*;5IGM1(1)
IR 18 1= ¢ AND 6M = 4 THEN RAINT “CURVE 2" : LOCATE {,45 : PRINT USING °*CURVE 2 = 4. % ms":5IBMRID)
13516 IF I = 1 AND GM = 3 THEN FRINT “CURVE 1" : LDCATE 1,20 : PRINT USING "CURVE i = #t.e# miig":SIGMR1())
13517 IF 1 =3 AND GM = 5 THEN PRINT "CURVE 3° : LOCATE 1,45 : PRINT USING °CURVE 3 = #.#¢ mls*;5IBMA1{J)
13518 iF 1 =2 7D GM = 6 THEN PRINT “CURVE 2* : LOCRTE 1,20 : PRINT USING "CURVE 2 = . # m11s":SIGMAL(2)
135¢% IF 1 =3 AND GM =6 THEN PRINT "CURVE 3" : LOCATE 1,45 : PRINT USING *CURVE 3 = #¥.88 a1is";SIEWR1(3)
W35 iF [ = ! RND GM =7 THEN PRINT "CURVE !* : LOCATE 1.8 : PRINT USING "CURVE | = se.#d mils:SIGM (1)
13530 18 [ =2 AND BM = 7 THEN PRINT °CURVE 2* : LOCATE [,23 : PQINT USING 'CURVE Z = #¥. 48 mis”:SIDR1(2)
13540 £ 1 = 3 AD BM = 7 THEN FRINT "CURVE 3* : LOCATE 1,58 : PRINT USING "CURVE 3 = =, ¥ a1ls*:5IEMA1(I)
15500 <& TURN
13569 '
13578 * DFFUF ERPIRICAL JATA USING THE ENTER FUNCTION
- |
HRNEL 1=
13591 SCFUNC = @
13009 GOSUR 1638 ! REFRESH SCREEN
Y PRINT * *
13610 FRINT - e !
-35¢9 PRINT - ! "
b e iF TBND (= & THEN FRINT ° i Enter “arget Rance (1 - 48 ») i
13649 FOTETNG - 2 THEN BRINT ¢ i Enter Tarcet Rgnge (1 - 408 n) "
13650 PRINT " ! O
13669 ORINT ! ! Or enter (cr) To Quat
(k7 PRINT ! i "
13569 PRINT * "
1358 INRUT * Enter —) “;h$
13700 iF A$ = *" AND I = 9 THEM PLOTPT = @ : GOTD 13879
13701 IFap =" ND 1) d MENACTT = ¢« 50TC 138
13702 FSCFUNC =2 THEN | = 1 + |
13703 IF i) 23 HEN 0T = 23 : 3070 (389
13710 ADXPLT (1) = VRL(RS)
13729 IF T6TND (= 2 THEN (7 ADXPLYI(I) ( : OR ADXPLT(I) ) 4@ THEN 6070 :3630
730 IF TGTND ) 2 THEN iF ADXPLT{I) ¢ 1 DR ADXPLT(I) ) 4080 THEN GOTO 13600
13748 If SCFUNC = | THEN GOTO 13850
13758 GOSUB 11630 ' REFRESH SCREEN
13769 PRINT . .
13770 PRINT © ! i
137680 PRINT * ' enter M:t Probability (3 - 1) i
13799 PRINT " | v

13800 PRINT = *




slald INRT Enter —) ":;RDYPLT(?)

1360 ADYOLT(T) = ADYPLT(1) w100

et e IF RDYPLT(L ¢ 1 OR RDYRLT(I) ) 18 THEN 60TO 13750

12833 iF SCFUMC ( 2 THEN GOTD 1385@

bt T o0TD 13600

13850 SR 150 *SORT POINTS BY X CODRDINATE IN RSCENDING ORDER

_I669 S05UB 126988 YCONVERY POINTS T0 CARTESIAN PDINT SYSTEM

L% RETIAN

RN '

LSl * DENTIFY WHETHER TO INCLUDE CR EXCLUDE ZMPIRICAL DATA FROM PALOT

1518 '

(S1ad iF RDDEC = | THEN RDDEC = 9 : STSECS = "EXCLUTED* : 60TO 15171 ' EXCLUDE EMPIRICAL DATR FRON PLOT
Mt {F ADDEC = @ ™HEN ADDEC = 1 : STSECS = "INCLUDED® ' INCLUDE EMPIRICAL DATR FROM PLOT
15N RETURN

15472 '

{15113 ' IDENTIFY WHETHER TO INCLUDE OR EXCLUDE THEDRETICAL DATR FRONM PLOT

1517 '

15175 IF ADDTC = | THEN ADDTC = @ ; STSTCS = “EXQUUDED" : GOTO 15177  * EXCLUDE THEORE: 1CAL DATA FO0M AL.OT
1517 IF ADDTC = O THEN ADDTC = | : STSTC$ = *INCLUDED® ' INCLUDE THEORETICA. DRTR FROM PLOT
15N RETURN

15181 '

15182 ' DISPLAY SRAPHIC ANALYSIS MODWE THEORETICAL/EMPIRICAL SRAPHS

15183 !

1519 Qs

i5Zow Ca.0R 19

15238 IF TETHO (= 2 THEN GDSUB 10718 ' QUTAUT X LABELS (RANGE OF £ OR F SILDUETTE TARGETS) FOR GRAPM
15240 IF TGT™ND ) 2 THEN GOSUB 13229 ' QUTRUT X LABELS (RAMG OF TANK TGTS) FOR GRAPH

L5059 GOSUR 18600 Y OUTPUT Y LABELS (HIT PROPARIL.ITY YALUES) FOR GRRPH
15060 GOSUB 11110 v OUTPUT GRAPH

15261 G0SUB 116% ' DRAW DIIRICAL NOINTS AND LINES

15278 RSB 11338 * DRAW THEDRETICAL LINES TO GRAPH

17 COLOR $5

15280 At = INKEYS : IF A$ = ** GOTD 15289

1SRN RETLRN

15550 '

15569 ' DEFINE AIM ERROR FOR EACH TWEDRET ICAL ZURVE FOR GRAPHIC AMALYSIS MODLLE

157 !

15380 IF TGTNO ) & THEN 1574 = 29 : 10D = «d ¢ "6 = 28

15581 IF TETND =2 THEN 570 = 2 ¢ (EWD = 480 : (STEP = 2

15801 NM=Q

15682 1F GDRND = ! THEN GOTD :See2

15683 0Up (5770

15684 IF TRE!D )= & THXN G070 15733

15605 S0SUB : 1650 ! EFESH SCREEN

s bs = "\ \ N8, 90\ M
SN RINT " "

25608 PRINT . ! 1o
L5609 IF PM = | THEN CRINT USING B#;* | Current Aim Error For lst Curve “:SIGMAL ‘PM);" mls !°®
15610 IF PM = 2 THEN PRINT USING 3%:* ! Current Aim Error For 2nd Curve ":SIEMAL (M):* mls :*
15611 IF O = 3 THEN PRINT USING %4;:° ! Current Arm Error For 3rd Curve *:SIEMAL(PM):® mls 1
15612 PRINT " i i
15613 PRINT * | Enter (cr) To Keeo Current Value "
15614 PRINT . 1 1e
15615 PRINT ’ ! Or Enter New Aim Error (:n mls) *
L5616 ORINT . ' 1o
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e~

iwde .
1S5S
.53
ST
(852
bt Yo
5505
(3637
1Shad
(Sh
hT
Skod
1%70
15680
135696
1570
ST
15139
15748
15730
15769
15779
13772
15773
15181
15782
157N
<5800
.80
15602
L%
15607
1818
12800
15439
1581
15432
15838
15840
15869
12879
15689
15681
15682

15886
15908
15996
15%97
15938
15919
15928
15939
19931

e

e -

s N
L2 TR AR
caee pmen

LOIIEMALIM) =
T WL o= 3Ty T

RV
L )

L i Y
- amma cm—
- END T STer

wiM s .

22 3 e 3
CSUR ale
DAT (M, uum)

PLOTXIPIGNYM) = 35 + M &
PLOTY (PMONLM) = i - 175

MAT B

RETURN

' DETEWINE MANNER IN WHICH AN

PRINT *

Nyt e

IF TAEID - : OR YAEID @ & THEN 5C'0
if TAEID = . OR "REID = » TrEN GOTC

FTAEID =& M
B0SUB @ Tw3
5070 12939
R

505UB 16939

FOMPID = 13 TN TEALTR UMY - A

505UB 1:6%)
Ab =

PRINT

PRINT

PRINT USING A8;
PRINT

PRINT

ARINT

PRINT ¢ °
Nt

GOTO 15869

i TACTIR(PM
GOSUB 17308
305up 15Tl

IRTIL NN IR

= °RCB

[

Enter —) *;A$

SR ZRCn A~ EARCR AND RANGE

CEFINE Teplt A el SAOELLITS O

! ESTABLISH =I” PRGBABILITY

RTOMANLNYY - 179

ZAROR IS TC BE COMPUTED

' REFRESH SCREEN

! |®

i Seiect trror ESTIMALIGN (Ut10n i =

| e

: nter Total QLB ZPPCE L ceren e P .
Istimate Zrrer From Comochent(s! .. ,.. 2 .

! RETFIBVE PrIor SSTIMATEE +vvivuens.os 3o '

' 1T 4

___________ ———

EN 30TO 15849

Inter - *,TREZD
ST
15950

' IETRIZVE AIMING CIMPONENT SSTIMATE DATA y

' DEVELIP TOTAL RIN £330R ot

' OINITIALIZE OOLNTER

' DISELAY AINTNG COMPCHENT VAME YEM: AMD NAYE CIMPONENT
: 6070 15938

' IEFRESH SCREEN

Y \"
ThTTTTEes s ssSessesses - = I. .‘
scaponent Name "ILNAMES(F™, (K):* I* ’
'l
Enter value (in mls) I

= @ THEN JTC 15770

Enter --) ";CVALUE «™M, (K)

* ESTIMATE DATA WGN' ™ CREATED
COMOUTE TOTAL ESTIMATED AIW ERROR
' DISALAY GIMINE SRRCR CCMPONENT STATUS ™MENU

ge




1594}
15958
1620
1601¢
16000
16430
16431
1683
16033
16848
16341
16342
16852
16360
16070
16088
16098
16108
1610
16128
16130
16149
16150
16169
16170
1617
16189
168!
:bie
16200
162:8
16¢29
16238
163!
16232
16233
16249
16253
16c68
16270
16262
162N
16300
HH
16320
16339
16349
16345
16346
16347
16348
16358
16351
16352
16369

E0SUR 18655

RETURN

]

! DISALAY AIMING COMPOXENT MAME “ENU

t

' DISPLAY MENU FUNCTIONS

BaSUR :ipdd ' REFESA SOREEA

f$ = "\ \#H\

PRINT .

PRINT i

PRINT ! Entar oo T¢ 33 Comoonents
PRINT " f

FRINT USING m8:° i nvering Comoonens 'jIKel;"
FRINT . i

PRINT 4 J Weaoon/ “ound Lisoersion cavees 1
PRINT " | Firtng PosItion ceeaeeeenseses 2
PRINT " ! Trigger Control sieesesninanns 3
PRINT " i Breath Control coveeesns.s veee b
PRINT " i rhysical Conoiion ceeveennens 3
PRINT y 1 Stress ....... tieessssenasesss B
PRINT " l SUDDreSSIVE Fire tesvieesnsens 7
PRINT * | Target Range cccoveesesssecrss B
PRINT " ! Target SDeed vevvvreeirnaneses 3
PRINT . ! Target Siz8 cieverssearseennd 18
PRINT ' I Target Exposure Tire ...... e 11
DRINT " | user Definad lowoorent(s) ,... i2
PRINT " ! Uit vevinvenrcrrsenenenonrss 23
PRINT . |

PRINT * *

INPUT ' Snter —) "iCMPID

IF ONPID ( 1 OR OMPID ) 13 THEN G0TO 16038

' SET COWPONENT NAKE

IF O¥PID = 13 THEN 070 165i0
IK=1K +1}
IF I8 ) 30 THEN G070 16030

IF CWPID = 1 THEN CNRMES(PW, JK) = "Weapon/Round liscersion”
iF ONPID = 2 THEN CNAMES(FY, IK) = “Ci-ing Position "
IF C¥PID = 3 THEN CNAMES(PM, 1K) = “Trigger Control "

IF CHPID = 4 THEN CNANESIFN, 1K)
IF GiPID = 5 THEN CNAMES (PN, 1K)

*Breath Control "
"Physical Condition "

L LI | I /R T T TR TR I { B ]

IF DHPID = 6 THEN CNAMES(PN, 1K) = "Stress "
IF OMPID = 7 THEN CNAMES (PN, IX) = "Suzcressive Fire "
IF CHPID = 8 THEN CNAMES(PN, 1K) = *Tarcet Rance "
IF O®PID = 9 THEN CMAMES (P, 1K) = "Target Soeeq "
IF CHPID = 10 THEN CMMES(PY, IK) = *Target Size .

IF OWPID = 11 THEN CNAMES (O, IK) = °Taroet Exposure Time "
IF C#P1D <= 11 THEN 60TD 16510

' SET COMPONENT NAMES RSSOCIATED VALLE

0SB 11650 ! REFRESH SCREEN
PRINT *

PRINT * ]

PRINT *® | User Defired Comnonent
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6361 PRINT * | .

16362 PRINT " | Enter Zomcivert Nawe ‘Un To 22 Characters!) "

16379 PRINT * !

16371 PRINT * *

16388 INWT Srier —=) TIONAMES MDA

16399 ¥ = LEN(CNAMES (PN, IK) )

16420 IFV:eI0R V=0 THNGITO 10250 ' ERE0R -RNDLING

16410 IF Vv (23 THEN GOTD 16430

1BACY H0T0 165{0

16430 Vi=23-V

16458 CNRMES$ (P, TK) = CNAMES(PM, TK) +BLANKS i)

16518 RETURN

16528 !

16538 Y DISPLAY COMPONENT AINING ERROR STATUS MENU

16549 '

16550 PAGE =1: SLOOP =1 ' FIRST TINE IN

16ES! GOSUB 11650 * REFRESH SCREEN

16932 IF PAGE = | AND TFACTOR(PN) (= 18 THEN ENDL = TFACTOR(PM)

16953 IF PRGE = 1 AND TFRCTOR(PM) ) 1@ THEN ENDL = 1

16554 IF PAGE = 2 AND TFACTOR(M) (= 18 THEN ENDL = 1?

18555 IF PREE = 2 AND TFRCTOR(PM) ) iQ AND TFACTOR(PM) (= 2@ THEN ENDL = TFRCTOR(PM)

\RSSh IF PAGE = 2 AND TFACTOR(M) ) 20 THEN £NDL = 29

16557 IF PRGE = 3 AND TFRCTOR(PN) (= 20 THEN ENDL = 29

16558 IF PAGE = 3 AND TFACTOR(AM) ) 2@ THEN SNDL = TFACTOR(PM)

HNE) (s = "\ \n\ .

16560 PRINT USING C$: " DAGE # "PABE:" TOTAL ESTIMATED AIM E3ROR®
1657@ PRINT *

1657 RS = "\ \ 4%, a8
5289 Bs = " L g \ 440, W
5538 PRINT " COMPONENT  COMPONENT COMDONENT®
16629 PRINT " NG, NAME VALLE”
0b6i9 PRINT " &
1569 FOR 5 = SLCOP 70 ENDL

16650 PRINT USING [8:J :CNAMES (PN, J) s CVALUE (P, 1)

16649 NEXT J

16641 FRINT " “
6642 iF PAGE = | AND TFACTOR(PM ) 1@ THEN ORINT * Contirweo tiext Pace” : SOTG 16648
1653 I€ PAGE = 2 AND TFACTOR(PM) ) 29 THEN PRINT * Continuen Mext Fage’ : 30TC o648
16646 IF GTYPE = & THEN PRINT USING As:® ‘otal Error *+SIGNAL (PM)
6647 IF GTYPE = | THEM PRINT USING m$:° Totai Errer ":516MA
16648 PRINT * "

16649 RETURN

16650 '

16651 ' DISPLAY MENU FUNCTION D INFORMATION

16652 !

16653 PRINT " 1 - Page 1 4 - ddd 7 - Retrieve’

16654 PRINT *® 2 - Page 2 5 - Delete g - Store"

16657 PRINT * 3 - Page 3 6 - Modify 9 - Quit?

16668 PRINT * *

16661 INUT ¢ Enter —) " MENUID

16662 IF MENUID = . THEM PRGE = | ; SLODP = 1 : 6070 16730

16603 IF ENUID = & THEN PAGE =2 : SLOOP = 11 : GOTD 16738

16664 IF MENUID = 3 THEN PAGE = 3 : S1.00P = 21 : GOTD 16730

6670 IF MENUID = 4 THEN GOSUR 16868 : GOSUER 17329

16600 iF MENUID = S THEN GOSUB 1703@ : GOSUB 173c9
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16699 IF MEMUID = b THEN GOSUB 17180 : GOSUB 17329

16700 IF ENUID = 7 THEN GISUB 17423 : GOSUB 17320

16713 IF MENJID = 8 THEN GOSUB 17600

16726 IF MENUID = 9 THEN GOTD 16749

16730 GOSWb 1655

16731 (0SB 16653

16740 RETURN

16639 !

16848 ' ADD R COMPONENT RECORD

16859 !

16868 TOFUNC = @

16879 IK = TFACTOR (M)

16880 50SUB 16030 ¥ DISHLAY AIMING COMPONENT NAME YENU
1689 IF OiPID = 13 THEN EDTD 169%

16908 IF TCAUNC = 1 THEN GOTO 169%

16912 IF TOFUNC = 2 THEN 60TD 16935

16928 TFRCTOR(PM) = TFACTOR(PM) + 1§

16935 GOSUB 1165@ ' REFRESH SCREEN

16936 At = "\ \ \"

16937 PRINT . "
16328 PRINT ‘ I (N
16941 PRINT USING AS;" | Component Naee ";CNANES(PH, IK);® 1
16942 PRINT . i *
16343 PRINT : i gnter Value (1n mils) "
16945 PRINT . ! '
16346 PRINT © "

16950 INPUT ' Enter —) *;CVRLLE(PN, IK)
169% RETURN

17509 !

17218 ' DELETE A COMPONENT RECORD

17029 !

17038 GOSUR 16551

17040 PRINT * Enter Comporent Number To Be Deleted”

17041 PRINT &

17042 INUT * Or Enter (or) To Guit —) "3

17043 IF At = "° THEN GOTO {7149

{7844 DELND = VAL(RS)

17045 IF DELNO < 1 OR DELNO ) TFACTOR(PM) THEN GOTO 17039

17060 K=12

L7070 FOR I = 1 O TFRCTOR(P®)

17289 IF [ = DELND THEN ROTD i7120

1R K=K+l

17108 ONAMES (PM,K) = CNAMES (PM, )

17110 CVALLE (PM,K) = CVALUE(PM.])

17129 NEXT 1

17121 CNAMES (PX, TFRCTOR(PM)) = ° 7

1Nx CVALLE (PM, TFACTOR(PH)) = @

17139 TFRCTOR(PM} = TFACTOR(PN) - 1

17148 RETURN

17153 '

17169 ' MODIFY A COMPONENT RECIRD (MRME DR VALUE OR BOTH)

1770 !

17169 GOSUB 16551

17199 Neur * Enter Component Mumber To Be Modified --} °;IK
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IF IK ¢ 1 OR IK ) TFACTOR(PM) THEN 60TO 17180

GOSIB 11659

B$ = " S, 4
PRINT . COMPONENT®
PRINY " VALLE"
PRINT .

PRINT USING BS;IK;CNRAMES (PN, [K) sCVALLE (P, IK)
FRINT .

PRINT * ©

PRINT

PRINT

PRINT Enter Modification Option
PRINT

PRINT T O
PRINT VaIUP cacvnnensansssssnsssens

PRINT Name & ValuP covevencnanencns
PRINT

PRINT
PRINT * *®

INPUT Enter --) *;5CID
IF SCID = | THEN TCFUNC =3 : IK = JK - 1 : GOSUB 16880 : TCFUNC = @ : 6OTD 17280
IF XID = 2 THEN TCFINC = @ : GOSUB (6935 : GOTO 172
IF SCib = 3 THEN TCFUNC = 2 ¢ IK = IK - 1 : GOSUB 16860 : TCFUNC = @ : GOTD 17280
IF SCI0 = 4 THEN GOTD 17260
goTn 192
RETURN

' COMPUTE TOTAL ESTIMATED AIM ERROR FOR PARAMETER AND GRRPHIC ANALYSIS MODULES

th (R N N P RN YN RN

FOR [ = | TO TFACTOR (P¥)
PET = FET + CVALUE (PM, 1)~2
NEXT !
RET = SAR(AET)
IF GTYPE = 1 THEN SIGMA = AET
iF BTYPE = 2 THEN SIGMAI(PW) = AET
AET =2
RETURN
1]
' RETRIEVE COMPONENT EBTIMATES FROM FILE
1
]
IT GTYPE = 1 THEN PEN “I",#1,"AEMDL.EST* : PK = ; ELSE CPEN “1°,41, "AEDAM.EST" : PK = 3
FOR J =1 TOPK
IF J O P OTHEN G0T0 17434
INPUT 41, TACTER(J) NUMBER OF COMPONENTS TD EXTRACT
TOUMMY (J) = TFACTOR (D) SAVE NAMBER OF COMPONENTS IN DUMMY FIELD
FORI=17030 EXTRACT AL AIN ERROR COMPUNENT NAMES AND VALLES PREVICUSLY DEFINEL
INPUT 41, CNARES (J, 1), CVALUE(J, ]) EXTRACT COMPONET NWE AND VALLES FROM FILE
DNANES (1, 1) = CNAMES (J, 1) SAVE COMPINENT NRXE IN DUWYY FIELD
DVALUE(J, 1) = CVALUE(J, D) SAVE COMPONENT VALUE IN DUMKY FIELD
NEXT 1 GET NEXT PAIR OF COMPONENTS
6070 17438 SK1P
INPUT 5, UMY () .'MBER OF COMPONENTS TO EXTRACT
FOR 1 =170 30 EXTRACT ALL DUMAY AIM ERROR CONPONENT NAMES AND VALUES
INFUT & “ES$(J,1) DVALUE 0. I3 EXTRACT COMPONET NWME AND VALUES FROM FILE
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N
AlSw

17438
17433
17449
17481
1Th4e
17443
17800
17819
17811
7812
17829
17839
17849
17850
17851
17852
17854
17857
17858
17859
17868
17879
17989
{7910
17926
17930
17931
17932
17933
17934
17925
17936
17937
17938
17949
17958
17960
17965
17366
17967
17370
17389
17998
16000
19010
18929
16030
18940
18050
18852
18053
18954
8270
16908

NEXT L
MNEXT J
CLOSE ¢

RETURN

' STORES COMPONENT ZSTIMATES INTD FILE

¥ GET NEXT PAIR OF DUMMY COMPONENTS

IF 3TYPE = 2 THEN OPEN “0".#1,"AEDAM.EST" : PK = 3
IF GTYRE = | THEN OPEN "3".#1, "REMDL.ZST" : PK = |

FOR J =1 70 PK

iF J O P THEN GOTG 17852
WRITE #1, TFACTTR )

' NUMBER OF COMPONENTS TD SRVED

WRITE #1,CNAMES (J, I}, CVALLEC]. D) ! COMPONENT NAME AND ViLLES SAVED

! NUMBER OF COMPONENTS TO SAVED

WRITE #1,DNAMES(J, I}, DVRLUE(J,I) ' COMPONENT NAME AND VALLES SAVED

FORI1=170 32
NEXT 1
5070 17859
WRITE #1, TOUMMY(J)
FOR I =170 30
NEXT |

NEXT J

CLOsE !

RETURN

50SUB 11652

as = "\

B =

= "

= "

£ = "\

F§ = "

Bs = "\

He = "\

PRINT .
FRINT .
PRINT .

PRINT LSING A$;"
PRINT USING Bs:"
PRINT LSING B$:*
PRINT LSING C$:"
PRINT LSING D$;*
PRINT USING ES:*
PRINT USING F$3"
PRINT USING 68:"
PRINT .
PRINT USING H$:®
PRINT USING H$;"
PRINT USING H$:"

PRINT "
PRINT "
PRINT °
PRINT '
PRINT ° "

' SPECIFY THEDRETICAL CURVE FUNCTIONS

' REFRESH SCREEN
\8\ \¥
\#8,
VR, 1\
A8, #\ \*
B\ \"
\#4, H\
\AEN, B\
\#4, HI\

\n
\II

\I
\II
\l

Define Battlefield Situation
Projectile Tyoe vuueerns. . "jRD8" oot
X Aim Point Adjusteent ..." ;000" m ...,
Y Ain Point Adjusteent ...":CJY;* = ....

Battlesight Range ....... JRBiYw L.,
Crossorift .......000. "jVH}Y /5 0ue,
Target Type .., ";TTYPES:® ...... 6 I
Target Heignt ...vveeeea®3B3" moueeee.
Target Soeed ..... *iVR:® w/s .....

Define Ain Error

Curve | .....°;SIEMAL(1)3" ®ilS saverecnranns

Curve 2 ..... *;SIGMAL(2)3° @ils cuvveannasasn

Curve 3 ..... "sGIGMAL(3):" MilS ceeinnnnnennn
Store Curve Parateters cveeseeeversnsanenes 12
Retrieve Curve Parazeters ....saecesseseses 13
11T 8 S 14
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18090 INFUT * Enter =-) "KM

18108 TFOKM oo OR MY fh THEN XD iTEI
18110 IF #M = { TreN GOSUR T * DEFINE PROJECTILE TYPE
18129 JF oM = 2 THEN 3058 218 * DEFINE X AIM POINT ADJUSTMENTS
18125 IF oAM= 3 TheN GISLE 2T * DEFINE Y RIM PDINT ADJUSTMENTS
181309 IFaM= 4 THEN XER T30 ' CEFINE BATTLESIGHT RANGE
1814@ IF M = & THEN 305UB 349 * DEFINE CRDSSDRIFT
18159 JF KM = 5 THEN 3SR :9%0 LR LI * DEFINE TARGET TYPE
18169 F 4% = 7 THEN 05UB 2% ' DEFINE TARGET HEIGHT
18179 FHM = 8 TEN 30D iS40 ' DEFINE TARGET SPEED
; 18159 IF ¥M = 2 THEN ZCAND = & ¢ =m = . ¢ 3CELB 15580 ' DEFINE AIM SRROR FOR CURVE |
18209 IF "M = (9 THEN R0RND = & & Sy = 23 3L2U3 (SER) ' DEFINE AIM E3R0R FOR CURVE 2
18219 IF AM = i THEN GORND = & : #M = 3 30Sub iSSo¢ ' DEFINE AIN ERROR FOR CURVE 3
18212 iF KM = $2 THEN SR (3859 ' STORE BATTLZFIELD SITUATION
18213 :F KM = 13 THEN GOSuB i67:3 ' RETRIEVE DATTLFIELD SITUATICN
18229 IF #M = 14 THEN 3070 :8242 ' QUIT THEORETICAL CURVE DEFINITION ¥ENU
1862 557G 17939 ' REDD THEORETICAL CURVE DEFINITICN MENU
18222 !
18223 ' COMPUTE ALL THECRETICAL CURVE DATA POINTS AND PLOT CURVES
18224 '
18231 IF ADDTC = @ THEN GOTO 18236
_ 18232 GORND = |
1833 FOR M =1TC3
18234 GOSUB 15569
18235 NEXT PM
18226 ROSLIR 15190
= 1837 BOAND = 2
18240 RETURN
18259 )
18260 ' DISPLAY BMPIRICAL DATR FUNCTION MENU
18279 '
18289 GOSUB 11650 ' REFZG5d SCAEEN
18250 PRINT " "
18309 PRINT "
16310 PRINT " : Define Zrs0ir:cal Data
. 18328 PRINT * ! - ENTEr savsann Crereessaranens 1
- 18339 PRINT * X -~ RBIrIBVE taeresrersrnannnsas 201
18360 PRINT ¢ ! o1 - 3
18373 PRINT ° ! GUIL saerrees ceveesanisnaronernens B 1"
. 183688 PRINT ¢ | "
.. 18399 PRINT "~ *®
- 18400 INPUT ° Enter --) *;KN
18410 IF AM (. OR KM} 4 THEN GOTO 18288
18429 IF ¥M = ¢ THEN GOGUB 13990 : Z0SUD ::80@ : SOSLB 1990 : ECURVES = " Defined " ' ENTEI MPIRICA DATA
18433 'F KM = 2 THEN GOSUB 12639 : 50SUB ::8@@ : GOSUB 11999 : ECURVES = * Defined " ' RETRiZvE ADDITION PLOT POINTS
18455 IF KM = 3 THEN ROSUB 2309 * SAVE SDDITIINAL PLOT QOINTS
18470 IF KM = 4 THEN GOTO 18499 ' RETURN 70 THEDRETICAL FUNCTICN DATA
8480 G0TO 18280
. 18490 RETURN
v 18509 '
18519 ' DEVELOPMENT OF "HEURET ICAL HIT PROBABI_!ITY CURVE JATA
1859 !
18560 ™= (M * SAVE ID IF CURVES T0 BE PLOVED
16561 IF T6TND (= 2 THEN GOSUB 18339 * QUTPUT HIT PROBABILITY TRBLE BY AANGE FOR E OR F SILOETCE TGT
18572 IF TGTND ) 2 THEN GOSUB 12912 ' QUTPUT HIT PRCBABILITY BY AANGE FOR TANK TARGETS
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18578
18580
18399
16600
18619
166529
18638
18649
18558
18660
18188
18701
187
18719
16720
18739
18740
18759
18760
18178
18789
16798

18818
15328
16830
10849
16859
1186
18079
460860
18099
18920
18913
1699
18958
18949
18350

IF §M = 8 THEN GM = ™
SN0 = 1

IFGM = THENPSTA =1 & PEND = * : TCURVES = ' CZurvets) . ' ALCT 5T THEORETICAL CURVE

IFGM = 2 THEN PSTA = 2 : PEND = 2 : TCLRVES = cirvets) &0° ' BT OND THEORETICAL CURVE

IFGM =3 THEN PSTR =3 : PEND = 3 : "QURVI3 = ' lurveesd 10 ' .27 330 THECRETICAL CURVE

IFGM = 4 THEN PSTA = | = PEND = ¢ : "CLRVES = ' “irvers, L& ' FLIT IET & AND THECRETICAL CLRVE
IFON=STHENRPSTA =2 s PEND =3 : SNO=c : TCUAVES = * Zunverss 3" ' %37 (57 & 3RD THEORETICAL CURVE
IF B4 =6 THEN PSTR =2 : PEND = 3 : TCURVES = ° Curvers; 2.3 ° ' 20T 28D ¢ 3RD THEORETICAL CURVE
IFGH = 7THENFSTA=1 : FEND = 3 : TCURVES = "Curversy 1.5,2° v a0T ALl 3 TECRETICAL CURVES

RETURN

' RETRIEVE BATTLFIELD SITUATION MTA
1
OPEN °1°, #1,"BATCOND.DAT"
INPUT w1, DS, PJ
INUT 81, 03X, JJY
INPUT #1,RB
INPUT 8L W
INPUT 41, TTYPES, TETND
INUT 8L, AR C,\DN
INPUT #1, VR
INPUT #1,SIGMAL (1),SIGMAL (2),STGMAL(3I)
CLOSE 1
RETURN

' STORES BATTLEFIELD SITUATICN DATA
1
CPEN "0*, #1. *BAYCOND. DA
WRITE #1, 808, PJ
WRITE WL, S3X.CIY
WRITE #1, 7B
ARITE a1, Vi
WRITE 31, TTYPES. T30
WRITE #1, A B,C.D.N
WRITE #1, R
WRITE #1, SIGAAL (1), SIHMAL (2, STGMAI (3)
CLOSE :
RETURN

“w @ - - & - = - -

4 - e e - = -

DPENS FILE FOR DEFINED BATTLZFIELD SITUATION
£XTRACT FROJECTILE TYPE & PROJECTILE iD CODE
eXTRACT X & ¥ AIM 20INT ADJUSTWENTS

tXTRACT BRTTLESIGHT RANGE

EXTRACT CROSSLRIFT

EXTRRCT TARBET TYPE & TARGET iD CODE
EXTRACT TARGET DIMENSIONS

EXTRACT TARGET SPEED

EXTRACT TOTAL AIM ESROR FOR ERCH CURVE

CPENS FILE T0 SAVE SRTTLEFIZD SITUATION
SAVE PROJECTILE TYFE & PROJECTILE D CODE
SAVE X & Y RIN POINT ADJUSTMENTS

SAVE EATTLESIGHT RANGE

SAVE CROSSORIFT

SAVE TARGET TYPE & TARGET ID CODE

SAVE TRARGET DiMENSIONS

SAVE TARGET SPEED

SAVE TOTA. AlX £ARCR FOR EACH CURVE




19
2
30
49
50

70

9

180
119
128
1R
149
158
160
170
180
1N
200
210
229
239
249
ass
260
270
280
2N
300
310
30
30
349
359
360
370
360
3N
400
419
429
430
440
AR
460
470
480
450
200
518

530
340
350

* PURPOSE : TO (UTPUT X AND Y AXIS LABELS FOR & DIMENSICNAL 3RRe=

SUB XYLRBEL (N) STATIC

IF N =1 THEN GOSIB 318 ; GOSUB LTQ

IF N = 2 THEN GOSUB 630 : GOSUB 499

IF N =3 THEN GOSIB 950 : GOSUB 1@

If N = 4 THEN GOSUB 1270 : GOSLB 1130
IF N =5 THEN GOSUB 159@ : GOSUB 1450
[F N = 6 THEN GOSUB 1918 : GOSUB 1770
IF N = 7 THEN GOSUB 2230 : GOSUR 2090
IF N = 8 THEN GOSUB 2550 : GOSUB 241¢
IF N = 9 THEN GOSUB 2868 : GOSUB 2720
IF N = |Q THEN GOSUB 3180 : GOSUR 3040
60TD 3339

* Y AXIS LARELS FOR {1 METER HIGH TARGET

LOCATE 6,2
PRINT =1°®
LOCATE 9,3
PRINT °,5"
LOCATE 13,4
PRINT "0*
LOCATE 17,2
PRINT *-.3"

P ARATYT A4 3
LUWLATIL Wiy

PRINT *-1*

RETURN

1

' X ALIS LARELS FOR 1 METER HIGH TARGET

LOCATE 25, 12
PRINT "-1.5"
|.OCARTE 25,23
PRINT *-1°
LOCATE 25. X
PRINT "-.5"
LOCATE 25, 33
PRINT "o"
LOCATE 25, 52
PRINT ®, 25"
_OCATE 25, 61
PRINT "1"
LOCATE 25,79
PRINT "1, 5"

RETURN

1]

' v QXIS LABELS FOR & METER HIBH TAREETS

LOCATE 6,4
PRINT "2*
LOCATE 9,4
PRINT "1
LOCATE 13, 4
PRINT °0°
LOCATE 17,3




560 PRINT “-i"
e LODATE 21,3
560 PRINT ®*-2*
% RETURN

(35 |

619 ' 1 AIIS LARELS FOR 2 METER HIGH TARBE™S
620 '

630 LOCATE 5,13
64 PRINT "-2
63 LOCATE 25,23
) PRINT *-2*
678 LOCATE 5,33
680 PRINT "-1*
699 LOCATE &3, 43
™ PRINT "@"
e LOATE &, 5
720 PRINT "1*

T LOCATE 25,6l
L) PRINT "2"
5] LOCATE &5, 7@
760 PRINT 43"
m RETURN

8 !

19 ' Y AXIS LABELS FOR 3 NETER HIGH TARGET
e !

813 LOCATE 6,4
89 PRINT "3
3% LCCATE 9.2
849 PRINT *}.5"
85 LOCATE [3.&
869 PRINT “9°
an LOCATE 17,1
8ge ORINT “-1,E°
89 LLCATE 21,3
36 PRINT "-3"
§i0 RETURN

320 !

93 ' X AXIS LABELS FOR 3 METER H4iBH TRARGET
EL) !

35 LCCATE &5, 1
E PRINT "-a,5"
e LOCATE 25,23
989 PRINT "-3*
39 LOCATE 2% R
1000 PRINT "-1.2"
1010 LGCATE 25,43
180 PRINT "@*
1a3e LOCATE 5, 51
1049 PRINT *“1.5°
1850 LOCATE 235,61
1360 PRINT °3*
1870 LOCATE <3, 65
1360 PRINT “4.3*
)0 RETURN

1180 '
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BN ' Y AXIS LABFLS FOR & METER HIGH TARBET
! ) LOCATE 6.4
IR PRINT '4¢
L) LOCATE 9,4
i8R PRINT “2"
] LOCATE 13,4
] PRINT "9"
- 1199 LOCATE 21,3
' ) PRINT "-4®
12:0 LOCATE 17,3
1222 DRINT *-2*
€3 RETURN
1249 !
12%e * X AIIS LABELS FOR & METER HIGH TARGET
1260 '
1270 LOCATE 25, 14
1c68 PRINT -6
1290 LOCATE 2§, 23
1300 PRINT *-4*
131@ LOCATE &5, 32
: 1320 PRINT *-¢°
1330 LOCATE 25, A3
1349 PRINT *@*
1350 LOCATE 23, 5¢ ¢
1368 DRINT *2* 1
! 1370 LOCATE 25, b1 \
1360 PRINT "a¢ §
1 3% LUCATE 5. 71
1689 PRINT “§"
3T RETURN
i 1420 '
: 1430 'y AITS LABELS FOR S METER micd “WRGET
E 1449 !
) 1659 LOCATE 6.4
1264 NOINT nge
1470 LOCATE 9.2
1489 PRINT ®2.5"
1499 LOCATE (). &
1500 PRINT *g°
1519 LOCATE 17,1
1520 PRINT =-2.5"
1530 LOCATE 21,3
540 PRINT *-5* ;
1550 RETURN N
1569 !
1570 ' X AIIS LABELS FOR 5 METER KIGH TARGET
1568 '
1590 LOCATE 25. 12
1600 PRINT "-7.5*
1610 LOCATE 25, 3
1629 PRINT *-5*
1630 LOCATE 25, 31
1648 PRINT *-2,5" .
1650 LOCATE 25, 43 g
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271;\ e
V0 SRINT LS
1738 3£ TURY
174 '
TS * v LG LQRELS TIA 5 WTIR ~ix TARGT
) ’
T LR S e
1760 PRINY ¢
1799 LOIATE e
1809 PRINT "3°
1810 LOCATE 13,4
1820 SRINT @
1839 LOCATE 17,3
188 PRINT *-3*
1850 LOCATE 21.3
1850 PRINT *-6°
1879 RETURN
1800 '
1830 ' X Q1S LABELS FIR 6 METER HIGH TARGET
190 '
910 LOCATE 25, 4
N PRINT --9°
1330 JATE 25, A
1983 PRINT "-5°
1950 LOCATE 25, ®
1969 PRINT *-2*
13970 SXATE XS
1989 SRINT ¢
19% LOCATE 23,52
2090 DRINT *3"
2019 COCATE 25,61
20 PRINT "&"
a3Q LOCATE 5.7
2080 PRINT *9°
2850 RETURN
em )
20 'y AllS LABELS FOR 7 METIR HIBM TAREET
m L
M0 LOCATE S,
2190 PRINT 7"
210 LOCATE 3,2
AN PRINT *4.5°
<130 LCATT 134
2140 ERINT "0°
LOCATE :7,.




2210 Y L ALS LABELS FOR T YRR =jie Taade”
2020 '

2238 JOCATE :5.:2
2240 ORINT "~19.3"
2250 LCRTE 25,33
2260 PRINT *-7*
2270 LOCATE 22, 3!
2280 PRINT *-3,5°
2299 OCATE &5,43
2300 PRINT “¢"
2310 LOCRTE X.51
2320 DRINT “5.€°
2330 LOLATE 35,61
2340 PRINT *7°
2350 LOCATE 25,70
2360 PRINT *10.5°
2370 RE TURN

2380 ¢

2399 ' Y AIIS LABELS FOR 8 ¥ETER 4164 TARSETS
2400 *

2410 LOCATE 6,4
249 PRINT "§°
2630 LOCATE 9,4
2449 PRINT "4*
2450 LOCATE 13,4
2 PRINT *¢°
2670 LOCATE 7,3
2400 PRINT *-&*
2499 LOCATE 21.3
500 PRINT *-g*
2519 RETURY

2329 *

2530 * L AUIS LARELS FOR 8 FETTR 1GH “AKETS
2549 '

2550 LOCATE 25, 13
2560 PRINT =-12°
2570 LOCATE 35,23
2580 PRINI °*-B*
2590 LOCATE 25, R
%00 PRINT *-a*
2610 PRINT =@
2629 LOLATE 5,52
2630 PRINT "a°
2640 LOCATE 25,61
2659 PRINT *8°
669 LOCATE X, 70
670 PRINT *12°
%80 RETURN

2690 '

2780 * Y AXIS LABELS FOR 9 METER HIGH TARGE™S
2110 '

2729 LOORTE 6,4
2730 PRINT *g°
2740 LOCATE 9,2
S8 PRINT *a,5° -




2769
2779
278@
27
2640
2819

4\
2840
¢85e
2860
2879
2089
283
2900
291@
2520
2330
299
2950

257@
2380
aR
Vs )
3012
Ry
503
3040

3%e
307¢
3280

3190
M9
3120
339
2140
2159
316@
3179
3180
3199
3200
3?10
320

3240
3250
3250
327e
3280

IR0

LOCATE 13,4

PRINT "0

LOCATE 17,1

PRINT *-4,5"

LOCATE 21,3

PRINT *-9*
RETURN

' ¥ AIIS LRABELS FOR 9 KETER HIGH TARGETS

9
LOCATE 25, 12
PRINT *-13.5"
LOCATE 25,22
PRINT *-9*
LOCATE 2, .1
PRINT -4,5
LOCATE &5, 43
PRINT g
LOCATE 25, 51
PRINT *4,5"
LOCATE 25, 61
PRINT "y®
LOCATE 25,69
PRINT "13,5"

TR

7

' Y AXIS LRBELS FOR 1@ METER HIGH TARGET

)
LOCCTE 6,3
PRINT © 19"
LOCATE 3.4
PRINT "<
LOCATE i3,4
PRINY °p*
LGSATE 17,3
PRINT *-§*
LOCATE 21,2
FRINT *-19"

RETURY

' ¥ AXIS LABD.S FOR 10 METER HIGH TARSE.

]
LOCATE 25, 13
PRINT °-15°
LOCATE 25,22
PRINT °-19”
LOCRTE 25, R
PRINT *-5*
LOCATE 25,43
PRINT "
LOCATE 25,52
PRINT *5"
LOCATE 25, 61
PRINT *12"
LOCATE 25,79
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3318 PRINT "15"
330 RETURN
3330 END SUB

109




APPENDIX C

MARKSMANSHIP AIMING AND TRACKING ANALYSIS SYSTEM FILE LISTING
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MARKSMANSHIP AIMING AND TRACKING ANALYSIS SYSTEM FIELD LISTING

Appendix C lists and describes the system data and batch files required
to run MATAS.

Data Files:

“"POINTS.SIL" - contains empirical data points for both E- and F-
silhouette targets. These data points are based on user—defined
target range and associated hit probability for the graphic
analysis module.

"POINTS.TNK" - contains empirical data points for both Tank -
front and side view targets. These data points are based on user-
defined target range and associated hit probability for the
graphic analysis module.

“AEMDL.EST" -~ contains as many as 30 aim error component
estimates. These estimates are based on user-defined estimates
(component name and associated value) which form the composite aim
error values in the parameter analysis module.

“AEDAM.EST" - contains as many as 30 aim error component
estimates. These estimates are based on analyst-defined aim error
values. These values are used to generate the hit probability
curves in the graphic analysis module.

“"BATCOND.DAT" - contains the battvlefield situation and the total
aim error for each theoretical curve defined in the graphic
analysis module.

Batch Files:
"AUTOEXEC.BAT" - executes “GRAPHICS" which runs in RAM and allows
the user the capability to print Screen displays if the IBM

graphics printer is available and the model itself "AESMAX6."

" INSTALL.BAT" - installs the MATAS to the hard disc by creating a
directory and copying all required files into that directory.

"MATAS .BAT" - executes "GRAPHICS" and "AESMAX6" the model.




